December 23, 1957 75 Cents 


A MCGRAW-HILL PUBLICATION 
he 


German Orders Are 
Best SR.177 Hope 
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hes watching the progress of 
the Air Age from his machine 
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jets... and now, missiles, Foote Bros. 


Piston engines... 
craftsmen are watching the steady advance of American 
air progress from their machines. They're not only 

they are an important part of it, because, 


watching it— 
at this moment they are helping produce components 


capable of performance undreamed of a short time ago. 
At Foote Bros., yesterday's technology, methods and standards of precision 


are obsolete. Today, these men are working with new metals in new ways, with 
greater precision, to produce lighter, stronger and more reliable gearing 
power transmission and actuating mechanisms for the air age of tomorrow. 
It is the willingness to innovate, the ability to anticipate, and the 
determination to excel that have helped Foote Bros. engineers and production 
men keep pace with, and earn the ¢ onfidence of, the aviation industry. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
4545 South Western Boulevard. Chicago 9. Iilinois 


We may be able to help solve your problems 
involving precision gearing and actuating 
mechanisms, and would welcome the op- 


portunity of talking with you. 


this trademark stands for the finest industrial gearing mode 


A 
— 
f 
> 
+ 
5 
= 


Advanced Systems Of Ice Protection Pioneered By 
Goodyear—already proved in actual Arctic Circle oper- 
ation on military jet aircraft — Pave Way For New 
Commercial Jet Airliner. 

The Boeing 707, commercial jet transport, will fly with the 
most advanced type of ice protection on all three leading 
edge surfaces of its huge empennage: 

Iceguard by Goodyear! 

Embodying revolutionary electrothermal systems of ice pro- 
tection — developed through the teamwork of the National 
Research Council of Canada and Goodyear—one system of the 
Iceguard has already been in lengthy service above the Arctic 
Circle on the Canadian Avro CF-100 all-weather fighters. 
Now the other has been selected by Boeing for jet transport 
service. 


ICEGUARD 
| L6 Fly on The Boeing 707 


For information on the erosion-resistant lceguard—how these 
two systems of foolproof ice protection can be applied toyair 
scoops, wings, propellers, antennas, pipe, conduit—anywhere 
ice presents a problem—write; Goodyear, Aviation Products 
Division, Akron 16, Ohio, or Los Angeles 54, California. 


ICE PROTECTION BY 


Where Research and 
Development work to 
Advance America's 
Global! Position In 

The Race For Air Power 
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Compressors for 
new Convair wind tunnel 


Gi 


First stage Allis-Chalmers 19,000-cfm 
centrifugal compressor driven by an 8000 
hp Allis-Chalmers motor. 


Uses combination of Allis-Chalmers 
compressors, motors, switchgear, control 


Convair’s new high speed wind tunnel is a blow- 
down, intermittent-flow type. This design was 
chosen because of its comparative simplicity and 
because it requires only a fraction of the horsepower 
of continuous flow tunnels. 

Over 8,000,000 cfm in U. S. aviation test facili- 
ties, including wind tunnels and engine and com- 
ponent testing equipment, have been installed by 


Second and third stage centrifugal compressor 
driven by the same 8000-hp motor. 


Chicago Bridge & tron Co., Prime Contractor 
Fluidyne Engineering Co., Consultants 


Allis-Chalmers. Equipment supplied by A-C 
includes axial, centrifugal and rotary compressors, 
and over 400,000 hp in electric motors, plus trans- 
formers, control and switchgear. 

Allis-Chalmers can provide unsurpassed experi- 
ence in compressor design and installation, Call 
your nearby A-C office or write Allis-Chalmers, 
Industrial Equipment Division, Milwaukee 1, Wis. 


Allis-Chalmers also supplied switchgear and control 
for power distribution and protection. 


Convair, a Division of General Dynamics Corporation ALLIS Va of ad 


A-5576 


— 
4 
4 | 
| 
| 


AVIATION CALENDAR 


Jan. 6-8—Fourth National Symposium, Elec- 
tronics Reliability and Quality Control, 
Hotel Statler, Washington, D. C. 

Jan. 9-10—Meceting of Airlines Proximity 
Warning Indicator & Air Collision Avoid- 
ance System Committee, Hollywood- 
Roosevelt Hotel, Los Angeles, Calif, 
Open to public only Jan. 9. Those wish- 
ing to make presentations must write to 
\ir Transport Assn., Washington, D. C., 
by Dec. 20 

Jan. 13-15—L0th Annual National Conven 
tion, Helicopter Association of Amenca, 
Western Hills Inn, Dallas-Ft. Worth 

Jan. 13-17-1958 Annual Mecting, Society 
of Automotive Engineers, Sheraton-Cadil- 
la and Hotel Statler, Detroit, Mich 

Jan. 13-May 14—Lecture sernes on Space 
fechnology, sponsored by University of 
California and Ramo-Wooldndge Corp, 
to be held in Los Angeles, San Diego and 
San Francisco. For details write: Univer 
sity. of Californa Extension, Dept. of 
Conferences and Special Activities, Los 
Angeles 24, Calif 

Jan. 14-15—Yankee Instrument Fair & Syin 
posium, sponsored by Instrument Society 
of Ameérca (Boston, Connecticut Valley 
bairficld County Sections), Hotel 
Bradford, Boston, Mass 

Jan. 18-31—14th Annual Technical Confer- 
ence, Society of Plastics Engineers, Shera 
ton Cadillac Hotel, Detroit, Mich 

Jan. 20—Winter Meeting, Provisional 
Wostern States Section, The Combus 
tion Institute, Cahfornia Institute of 
Technology, Pasadena, Cahf. For details 
vnite: Mr. Bahu, Marquardt Au 
craft Co, Van Nuvs, Calif 

Jan. 20—"Information Theory and the Com 
mumeations Engineer,” speaker: Dr. Mar 
cel Golay, consultant, Physical Sciences 
Auditonum, University of Pennsylvania, 
Philadelphia 

Jan. 20-21—hirst Annual General Mecting, 
Association of Local and ‘Terntorial Au 
Washington Hotel, Washington, 
ID ¢ 


(Continued on page 6) 
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no cloud above 
no earth below 
...@ universe of sky and GO! 


Advanced missiles are blazing new trails in the universe of 
outer space... and precision components help determine 
the success of their high speed, high altitude course. 
Experience, skilled personnel and modern facilities at 
Lavelle are focused on the precision fabrication of Missile, 
Engine, Airframe, and Electronic components in titanium, 
aluminum, stainless steel and other heat resistant, high 
strength alloys... to the most rigid specifications. 

Ram jet engine cone and diffuser sections, fuel manifolds, 
flame holders, combustion chambers and liners are typical 
components made by Lavelle for major manufacturers. 
They rely on Lavelle’s quality workmanship, dependable 
delivery and reasonable costs. 

Where your production standards demand only the finest 
in reliable components . . . contact Lavelle! 


Write for illustrated brochure describing Lavelle'a servicea in detail. 
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LAVELLE AIRCRAFT CORPORATION » NEWTOWN, BUCKS COUNTY, PA. 


Between Philadelphia, Pa.,and Trenton, N. J 
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Pratt & Whitney Aircraft 


GENERAL LABORATORY ASSOCIATES, INC. 


Norwich ( New York 


AIRCRAFT IGNITION AND ELECTRONIC EQUIPMENT 


WEST COAST SALES & SERVICE, 3903 Warner Blvd. Burbonk. Collif, Victoria 94390 


AVIATION CALENDAR 


(Continued from page 5) 


Jan. 20-Feb. 7—Aviation Institute for Com- 
mercial Carriers and Business Pilots, Univ 
of Southern California, Los Angeles 

Jan. 22-26—First International Air Show & 
Exposition, Master Field, Miami, Fla. For 
details write: P.O. Box 2879, Miami 17 

Jan. 27-30—26th Annual Meeting, Institute 
of the Acronautical Sciences, Sheraton 
Astor Hotel, N.Y.C. Honors Night Din 
ner, Jan, 29. 

Jan. 29-31—Fourth Annual Meeting, Amer 
ican Astronautical Socicty, Mam Audi 
torium, Engineering Societics Bldg. 29 
W., 39 St.. N. ¥.C 

Jan. 30-31—American Society for Engimeer 
ing Education, 1955 College-Industry 
Conference, U. of Michigan, Aun Arbor. 

Jan. 30-31—Seventh Annual Instrument 
Short Course, sponsored by Southern 
California Meter Association and Los An- 
geles Harbor Jumor College, at Los An 
geles Harbor College, Wilmington, Calif, 

Feb. 3-4—Industry Service Symposium 
Flight Control Panel Integration,  Bilt- 
more Hotel, Dayton, Olio bor details: 
Mr. J. HL. Kearns, Box 942, Dayton 

Keb. 19—"“Are Flying Saucers Pact) or 
Fancv?”, Dro Hugh Winn, Missile and 
Ordnance Systems Department, Gh, ba 
gineers Club, Philadelphia, Pa 

Mar. 13-14—Second National Coufercnuce 
on Aviation Education, Hotel Mayflower, 
Washington, D.C 

Mar. 17-20—Joint Aviation Conference, 
American Rocket Society American So 
cicty of Mechanical Engmeers, Statler 
Hilton Hotel, Dallas, Tex 

Mar. 17-21—195S Nuclear Congress, man 
aged by Amencan Institute of Chemical 
Engineers, 25 45 St. N.Y. 

Mar. 18-19—First Interscience and Industry 
Svimposimm on Guided Missiles ‘Traming 
equipment (limited to those with Secret 
clearance) Naval Ordnance Laboratory, 
White Oak, Silver Spring, bor 
details write: Mr J. Go Vaeth. of 
New Weapons & Systems Division, US 
Naval Training Device Center, Port 
Washington, L. 1, N.Y 

Mar. 24-29—Fourth International Instr 
ment Show, Caxton Hall, London 

Mar. 30-Apr I—RFC- RNAS Reunion 
(World War 1), Toronto, Canada, Con 
tact’ C. B. Stenning, Chairman, 149 
South Drive, Toronto 5 

Apr. §-10—Fighth International Symposia, 
Electromic Waveguides, Re 
search Institute of Polvtechmic Institute 
of Brooklyn Enginecring Societies Bldg 
OW. NOC 

Apr. 14.18—Annual Technical Meeting 
American Welding Society, Hotel Statler, 
St. Louis, Mo 

Apr. 16-19—l4th Anngal National 
American Helicopter Society, Sheraton. 
Park Hotel, Washington, DC 

Apr. 17-18—Institute of Environmental bn 
gineers, Second Annual Technical Mect 
mg New Yorker Hotel New York 

Apr. 22-24-1955 Electronic Components 
Conference, Ambassador Hotel, 
Angeles, Calif 

Sept. 1-7-1955 Flying Display and 
tion, Society of British Aircraft Con 
trnctors, Farnborough, Fngland 
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If you use stainless or high alloy pipe or tubing, this 
new illustrated handbook was written for you. It’s 
48 pages big — packed with informative data that 
you'll refer to again and again. 

The table of contents is too long to list here, but 
it includes, for example, analysis and conversion 
tables, corrosion characteristics, weights, alloy prop- 


TOUR) ruse COMPANY 
ELD 


A Subsidiary of Crucible Stee! Company of America 
GENERAL OFFICES: EAST TROY, WISCONSIN 
MILLS: EAST TROY, WIS.; FULLERTON, CALIF. 


erties, bending, joining and installation hints. 


We can’t guarantee how long the supply will last. 
To be sure of getting your free copy, why not clip 
and mail the coupon now? 


Please send me a capy of your new tubing handbook, 
Nome 


New book tells full story of stainless q 
TRENT TUBE COMPANY 
Trent Tube Company 
Last Troy, Wisconsin 


TAILORED TO WITHSTAND ENVIRONMENTAL HAZARDS 


* Originally introduced as Bendix} Scinseal, this remarkable protective cov- 
ering for wiring assemblies has achieved wide acceptance because of its 
versatility and adaptability to virtually any installation condition. Benseal 
is identical to the product producéd under the former name Scinseal. 


If your operations require the use of 
wiring assemblies which must function 
in extreme temperature conditions 
or withstand other environmental 
hazards, you need the protection of 
Benseal. It is the perfect protective 
material for wiring assemblies and 
usually eliminates the need for metal 
conduits, 

[he Benseal process was developed 
by Seintilla Division of Bendix for 


Scintilla Division 


SIDNEY, NEW YORK 


the fabrication of wiring assemblies 
using polyvinyl sleeving and molded 
junctions. It is formulated to provide 
wiring with an air-tight seal against 
operational hazards and gives the 
protection you need, whether your 
problem is extreme heat, extreme 
cold, fuel and acid proximity or, per- 
haps, a combination ol these fac tors 

Whatever your wiring assembly 
difhiculties may be, its a good bet 


that Benseal can help you solve them. 
It comes in varying colors, each indi- 
cating a different function, and can 
also be hot-stamped to provide posi- 
tive identification. Many electrical 
connector adapter molds are avail- 
able, as well as the T’s, Y's and 
variable molds necessary to provide 
reliable assemblies of any configu- 
ration. 


Detailed information and data on 
Benseal are available on request 
SCINTILLA DIVISION OF BENDIX AVIA- 
TION CORPORATION, SIDNEY, NEW YORK, 

TTRADE MARK. 
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WHEN THINGS 


GET HOT 


Aeroproducts hydraulic actuators — with exclusive, 


patented oil flow and seal s ystems — 
offer you proved reliability even at 1,000° F. 


When a jet pilot calls for afterburners or thrust reversers, 
response must be instantaneous. That's why Aeroproducts 
high-temperature hydraulic actuators have been specified 
for afterburners on the supersonic Lockheed F-104 
fighter and Convair B-S8 bomber. 

And this is only one example of how Acroproducts’ 
advanced engineering and production know-how is being 
successfully applied to increasingly critical aircraft 
accessory requirements. 


Patented design features of Aeroproducts 
high-temperature hydraulic actuators offer 
flight-proved dependability for operation of 
engine exhaust nozzles, afterburners, thrust 
reversers, of converging-diverging nozzles 
at ambient temperatures up to 1,000° F. 
Available with proved self-locking and syn- 
chronizing features. 


If you're on a design team for aircraft, missiles or power 
plants, Aeroproducts stands ready to apply its vast 
experience to your air-borne actuator, ram-air acces- 
sory and turbo-propeller requirements. Write us on your 
company letterhead for 28-page brochure, “Actuators 
for Aircraft” and new design catalog, “Aecroproducts 
Ram Air Accessories.” 


Busldomg for day... 
Aeroprod ucts 


ALLISON DIVISION OF GENERAL MOTORS © DAYTON, OHIO 
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ENJAY BUTYL 
“LOAD CUSHION” 


replaces stee/ springs in big 


The “load cushion” is an important innovation in tandem suspension. Devel- 
oped by the Hendrickson Mfg. Company, it is made of Enjay Butyl and 
replaces steel leaf springs. Utilizing the great strength and impact resistance 
of Enjay Butyl, the “load cushion” gives the ultimate in a soft, easy ride 
within the complete range of loading, from empty to full. Besides giving a 
smoother, steadier ride, it increases tire mileage, reduces weight and signifi- 
cantly reduces wear and tear on equipment. 


Enjay Butyl has proved to be the answer to problems in many fields of 
industry. It may well be able to cut costs and improve the performance 
of your product. Low-priced and immediately available, Enjay Butyl may 
be obtained in non-staining grades for white and light-colored applications. 
Get all the facts by contacting the Enjay Company. Complete laboratory 
facilities and technical assistance are at your service. 


Pioneer in Petrochemicals 


The unique design of the “load cushion” accounts for 
smooth, even rides in the full range of loads, empty to 
full. Enjay Butyl Kubber (in red) made it possible. 


Tractor Trailers 


BUTYL 


Enjay Buty! is the super-durable rubber 
with outstanding resistance to aging « 
abrasion «+ tear « chipping « cracking « 


ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N.Y. ozone and corona + chemicals + gases 


Akron « Boston + Chicago « Los Angeles « New Orleans « Tulsa 


¢ heat + cold « sunlight + moisture. 
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Pentagon Girds for New Research Feud 
P Military services are ready to battle for control of R&D with less 


Defense Department interference. 


Executive Losses Pose Threat to Capital 
P Departure of Austin may disrupt sales structure; discouraging 
financial outlook is blow to morale. 


Solid Fuels May Claim Big-Missile Field 


> Grand Central specializes in these propellants, foresees wider 


uses for them. 


MISSILE ENGINEERING 


Solid Fuels May Claim Field. 

Why Thor and Jupiter? . 

Atlas Fired Successfully 
Russians Study ICBM Deception. . 
Soviets May Strike With ICBM 


Rocketdyne Tesfs Redstone Engines. . 
Jupiter Satellite 30 In. Long 

NACA Evaluates Nose Cones ee 
Booster Rocket Pushes Regulus So 
Thunderbird Strikes Jindivik. . ee 
Moon Missile Forecast for 1958... 
Fiberglas Trimmer Vanes 

Parochute Brakes Matador 

Titanium Tanks for Missiles. . 


AERONAUTICAL ENGINEERING 


$R.177’s Future 

Republic Developi 

FIIF Carries Sidewinder 

F-101 Sets Record 

HUP.2 Lands on Water 

Capt. Kincheloe’s Story of X-2 

P.1 Passes Mach 1. ee 
British Will Cut Bock Production _. 
Production Briefing .... 


AVIONICS 


Florida Grows as Avionics Center 
Print Unit Performs Read-Ovt...... 
Expansions, Changes .... 
Filter Center 


AIR TRANSPORT 


Executive Loss at Capital 

BEA, Industry Cool to Jet 

New Routes Recommended 
Night Coach Fare Cut... 
Subsidy Neo Solution, Smith Says. . 
indian Airline Tests Noratlas 
Shortlines .... 

Airline Observer 

Airline income Table 


MANAGEMENT 


Pentagon Girds for Research Feud 
Congress to Boost Budget 

NATO Cool to IRBM.. 

Who's Where . 

Industry Observer 

Washington Roundup 


EQUIPMENT 


American Plans N. Y. Terminal. . 
N. Y. Opens Idlewild Facility... . 
NACA Flight-Tests Reverser. . 
New Aviation Products .... 


SAFETY 


Crash Tied to Check Flights 
Bolt Caused Viscount Crash 


Letters 


EDITORIAL 


Voodoo Brings Home the Bacon 


COVER: Republic F105 Thunderchief undergoes —65F cold weather tests 


at USAF climatic laboratory, beglin 


AFB, Fla. Supersonic fighter-bomber 


will be flown to Alaska in January for flight and ground tests in cold weather 


environment. Arca-tuled aucraft 63 ft 


1 in. long, 19 ft. S in. high at tail, 


has 34 ft. 11 in. wingspan (AW Aug. 5, p. 30) Note fin ram ait intake for 


afterburner cooling 


Picture Credits 
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F. C. Barker, Director of Communications, 


Northeast Airlines 


DC-OB Shylarks flying New England and Florida routes, 


“Reliability and long life are two important 
reasons Northeast uses G-E 5-Star Tubes!” 


"General Electric 5-Star Tubes have proved a 
sound buy for Northeast. We particularly like 
their dependability and long life that help us 
keep communications gear out of the mainte. 


nance shop and in the air, 


“This saves money. [Ht allows us to reduce the 
number of electronic units kept in reserve... 
fewer man-hours are logged for tube replace- 
ment... costly flight delays due to tube troubles 
are rare. And along with this, don’t forget, we 


need to stock fewer tubes! 


‘Low tube mierophonies is another 5-Star 
advantage, Shocks and vibration don’t) affect 
radio reeeption, Messages come through loud 


and clear on all occasions, 


“General Electric 5-Star Tubes are doing a 
top job for us. We know they will help us con- 
tinue Northeast’s record of efficient, progressive 
service to the publie” 

* 
Bring the same tube reliability and long life to 
your airborne operation! For more information 
... for prompt tube delivery... contact your 
local G-E tube distributor! Distributor Sales. 
Electronic Components Division, General Electric 


Company, Owensboro, Kentucky. 


Progress /s Our Most Important Product 
GENERAL ELECTRIC 


a A e 
Special cabin tostutation tor extra-qiuipet iccent usury o ortheas 
Deal f fligt f Northeast 
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EDITORIAL 


Voodoo Brings Home the Bacon 


Heartiest congratulations are due MeDonnell Air 
craft Corp., Pratt & Whitney Aircraft and Air Force Maj. 
Adrian Drew for bringing back the official world speed 
record to the U.S. with a 1,207.6 mph. average speed over 
the Edwards AFB official record course in the F-LOLA. 
This performance when homolgated by the Federation 
Acronautique Internationale will bring the world speed 
record back to the U.S. from Great Britam where it 
has reposed since March, 1956, as a result of the 1,132 
mph. performance of Peter Twiss in the Fairey FD.2 
Delta research aircraft. 

At the time the British recaptured the record from 
the North Amencan F-LOOA, we wrote some. lines 
intended in no way to detract from the superb per 
tormance of the Fairey Delta and its pilot—criticizing 
the U.S. Detense Department policy of refusing to 
allow mulitary aircraft participate world 
record breaking efforts. 


Long-Time Capability 


We noted then that there were already five USAF 
and Navy planes well along in flight testing that were 
capable of topping the 1,132 mph. British mark, and the 
F101 Voodoo was one of those specifically mentioned 

At that time, some of our British tnends were a bit 
skeptical of our claims, largely on the logical assump 
tion that, if we had such planes, we would waste no 
time in nailing down the record. ‘They, fortunately, 
were not acquainted with the ostrich head im the sand 
pohcies of the former Defense Secretary Charles b 
Wilson or the even more ridiculous public relations 
policies of lis then deputies in this department, Karl 
Honaman and Robert Tripp Ross 

Consequently, we are delighted to be able to offer 
concrete proof of our orginal thesis im the performance 
of Maj. Drew and the McDonnell F-IOLA. ‘To get the 
proper time reference, it should be emphasized that the 
PIOIA has been im service with operational units of 
the Tactical Air Command for more than a year and 
was quite Capable of its currently recorded performance 


even longer ago 


Production Line Aircraft 


Ihe F-1OLA that set the record was a standard pro 
duction line aircraft trom an operational fighter-bomber 
wing of Tactical Air Command. It is armed with can 


non and can carry a moderate sized atomic bomb 
Although it would be naive to assume that some special 
“tuning up” was not done on this particular aircraft 
and its two Pratt & Whitney [57 turbojets for the record 
attempt, this speed mark was sect with an aircraft that 
is essentially a fighting machine, not a racing craft 

It is also interesting to note the Soviet Union's 


attempt to get into the world speed record act with a 
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hasty announcement that one of its fighters reached 
1,242 mph. on a routine test flight by Lt. Col. Nicola 
Korovushkin. ‘The Soviets did not identify the plan 
by type but it could have been any one of several new 
Russian designs without straming our techmical credulity 
Aviation Week reported as long ago as July, 1956, that 
the Sovict MiG 21 Faceplate (AW July 16, 1956, p. 33; 
Dec. 16, 1957, p 67). 
Tushino, was in the 1,200 mph. speed class. Both the 
Fishpot delta series of Pavel Sukhoi and the rocket 


powered interceptor im Red ain torce service ar alko 


which we observed in flight at 


capable of speeds m excess of 1,200 mph 

Phe interesting angle on the Soviet quick pump ito 
pont with Korovushin’s performance was then 
sensitivity on the international prestige mmpact of supe 
nor techmcal performance. This was a the formes 
regune in our Defense Department could never grasp 
and, as a result, our prestige in this tickd took a sever 
and undeserved slump dunng five temure 

Its also mteresting to note that the Soviets have been 
steadily tiling official Clans with the PAL for wick 
variety of hehcopter world record performanees, We 
would not be surprised to scerthem make an officials 
recorded attempt to wrest the absolute speed record away 


from and the bk LOLA 


Recapture Altitude Record 


Phere is one other item on the world record agenda 
that should be dealt with as soon as po ible 
titude record held by for 
to ft by a 


Napier 


the recapture of the 
many vears and pushed last 


Canberra bomber boosted by two 
rockets 


iy thas Category at must be candidly admutted that, fou 


Scorpion 


capable of 


a dong time, we had wo aucraft or cugines 
wresting this mark from the British, But we now have 
at least two fighters that can top the Canberra Scorpion 
math. Phev are the Lockheed 1044 and the Gruman 
th, both powered by the General Electric [79 
turboyct. Both of these ancratt already have flown well 
of ft 


county to permut them to do so for the ofh 


and at would breach no 
cial altitude record 

We an pleased to sce both USA and Navy taking 
a more active miterest im the prestige of official record 
Phe 
Vought PSU 1 Crusader have now been eclipsed by the 
USAF runs with the and both our domests 
confidence and international prestige have been bol 
stored by thi 
keep it up. 


splendid performances with its canner based 


spirited and techmically sound rivalry. Let 


—Robert Hotz 
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FLYING 


KEY TO 
FORGINGS SHOWN: 


1. Missile Ring Splice... 
Aluminum — 54 Ibs. 
20 inches 


. Missile Rib... 
Titanium — 95 Ibs. 


98.50 inches 


. Missile Fin ... 
Aluminum 8 Ibs. 
30 inches 


. Accumulator... 
Aluminum — 282 Ibs. 


30 inches 


. Spor Fin... 
Aluminum — 65 Ibs. 


59 inches 


I, the Jet — Missile — Rocket Age, dependable 
forgings by Wyman-Gordon are meeting the chal- 
lenge of progress. Whether for Defense or in the in- 
terest of Satellite Science, there is no substitute for 
Wyman-Gordon quality, experience and know-how. 


YMAN-GORDON COMPANY 


Established 1883 
Te 
_MASSACHUSET. 


| 
— 
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 FORGINGS OF ALUMINUM. TITANIU 


WHO'S WHERE 


In the Front Office 


Donald K. Tasker, a vice president, Mar 
quardt Aircraft Co., Van Nuys, Calit 

Stanley Gewirtz, vice president and as 
sistant to the president, Air ‘Transport \s 
sociation of America, Washington, D.C 

James C. Cupp, vice president and chicf 
engineer, and Arthur B. Mayer, sales mana 
ger, Condenser Research Corp., subsidiary 
of Marathon Electne Manufacturnng Corp, 
Seymour, Ind 

Zeke R. Smith, vice president and dire: 
tor of engineering, Potter & Brumfield, 
Inc., subsidiary of Amerigan Machine & 
Co., Princeton, Inc 

Capt. Jack FE. Gallagher, vice president 
operations, New York Airways, Inc, New 
York, N.Y 

Tad Stanwick, a corporate vice president, 
Cleveland Pneumatic Tool Co, Cleveland, 
Ohio 

Dr. Robert M. Page, director of Research, 
Naval Research Laboratory, Washington, 

Col. James W. Anderson, Jr. (USAF, 
ret), special assistant to the board chai 
man, The Magnavox Co. Fort Wayne, 
Ind 

Louis W. Davis succeeds William G. Kev 
as assistant to the president, Fairchild En 
gine and Airplane Corp., Hagerstown, Md 

Dr. Walter R. Dornberger, technical as 
sistant to the president, Bell Airctaft Corp , 
Buffalo, N.Y 

Robert J. Norris, administrative assistant 
to the vice president of engineering and 
maimtenance, Pacific Northern Airlines, Inc 


Honors and Elections 


Roy T. Hurley, chairman and president 
of Curtiss Wright Corp., has been clected 
to New York University’s Board of ‘Trustee: 
Francis L. Hine, president of Airwork 
Corp, has been clected president of the 
Aviation Distributors and Manufacturers 
Association, Philadelphia, Pa, and D. H. 
Hollowell, of Continental Motors’ Aircraft 
Division, and Paul A. Kennedy, of South 
west Airmotive, have been clected vice 
presidents 


Changes 


Gene Hopkins, manager Dayton, Ohio, 
corporate office, The Martin Co., Baltimore, 
Mad 

T. R. Just, administrative engineer-test 
ing division, Engineering Dept, Douglas 
Aircraft Company, Inc, Santa Monica, 

George Fllis, industrial products man 
wer, Stratos Division, Fairchild Engine and 
Airplane Corp., Bay Shore, N.Y 

Robert D. Davis, manager marketing de 
partment Research and Advanced Deve lop 
ment Division, Avco Manufacturing Corp, 
Lawrence, Mass 

Thomas 8S. Mederos, sales assistant to’ the 
president, Apphed Science Corporation of 
Prnecton, Princeton, N. J 

Richard L.. Snyder, ananager semicondur 
tor plant, Svlvamia Electric Products; Inc , 
Woburn, Mass 
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INDUSTRY OBSERVER 


P Bell BOMI hypersome glider project (AW Dec. 2, p. 28) would utilize 
double wall construction to solve problem of acrodynamic heating. Three 
quarter inch space between mner and outer walls would be filled with 
lithium which would be used both as a coolant and as a fuel. Bell has made 
652 presentations to the military on this project without obtaming a decision 
North Amencan Aviation also is incorporating <louble wall construction inte 
its X-15 high-altitude research aircraft 


P Lockheed Missile Systems Division is testing approximately 15 different 
shapes in its Polaris fleet ballistic missile program. The various shapes are 
now being evaluated as scale models, probably in very high speed wind tun- 
nels. Nose cone tests are being conducted with scale models in shock tubes. 


© Airlines, after considerable debate over whether to use JP-4 or kerosene in 
their yet aircraft, have decided on the latter, Carners will use ASTM Type A 
which has a freezing pomt of — 55h. Decision probably will be formally 
ratified by the techmeal committee of the International Au ‘Transport Assn 
Petroleum company sources say a round figure for the cost of the kerosene 
in quantity would be 15 cents per gal. ‘This compared to the round figur 
cost of 18 cents per gal. for 100) 130_octane gasoline used in most of today’s 
piston-engine aithners. There also is a tax on gasoline which does not apply 
to kerosene 


P Inertial guidance system for Air Force Vhor intermediate range ballistic 
missile reportedly can accommodate engine thrust variations several times 
greater than that of the inertial guidance system used in Army's Jupiter 


IRBM. 


P Sikorsky is cutting metal for a new, company financed helicopter desig 
nated the $-62. Heheopter will have a flying boat hull on the order of the 
S-61 (AW Oct. 7, p. 23) but will approximate the $55 in weight class 


P Iwo oxidizers are receiving increased attention from rocket propellant 
research groups. Jet Propulsion Laboratory of California Institute of Tech- 
nology has purchased 75,000 Ib, of nitrogen textroxide, a very dense liquid 
which was previously used in 100 Ib. lots. Army Chemical Corps has ordered 
400,000 Ib, of chlorine trifluoride, which is a more efficient oxidizer than 
those now in use and much easier to handle than fluorine. 


P Advance design characteristics of Northrop’s 135 supersome tramer have 
been successfully flight tested through use of vanable stability: aircraft at 
National Advisory Committee for Acronautics’ Ames Acronautical Labo 
ratory, Moffet Field, Calif. Vanable stability aircraft: used for the tests 
was a North-Amerncan 100 


> Sundstrand Aviation Division of Sundstrand Machine Tool Co., Rockford, 
Hll., has acquired American Machine & Foundry Co.'s Turbo Division in 
Pacoima, Calif. Turbo Division, one of 16 prime contractors in the ballistic 
missile program, is building auxiliary power supplics for both ICBM and 
IRBM projects. Before sale was made to Sundstrand, seven bidders—includ 
ing Thompson Products Inc.—were involved in negotiations with American 
Machine & Foundry for purchase of the division. 


Convair BSS Hustler supersomic bomber suffered landing gear damage 
recently when brakes malfunctioned on linding at Kirtland AB, No M 
Aueraft, with pod attached, had taken off on test flight but failure of 
telemetry forced the auciaft to return to its base ‘Louching down at a 
high gross weight, Convair test pilot Wo Winchell rode aircraft down 90° 

of the runway before running it off the side to avoid more severe damage 
that would have been iecurred by gomg off the end of the ranway. Crew 
was Shaken up but unhurt. Pod, which has a base value starting at $250,000 


was undamaged 


> Douglas’ EI Segundo Division is developing an airborne missile that will 
be controllable in flight by pilot of the mother aircraft 


i 


“Aue, 


HAVE YOU MET THE 


Hen tell you the story of the “impossible” rubber that helps deliver a hot blast to cold jets... 
or the ease of the 3600 mph wind tunnel. Perhaps you'll want him to tell how he helped seal a delicate 
gyroscope... or show you the brick that floats. Here’s a man with a thousand success stories 
about UNION Silicones. 
But the Silicones Man is in reality many men—in sales engineering, technical service, research, 


and development —all working together as the Silicones Division of UNION CarBIDE. Between 
them they possess tremendous knowledge about the wonderful world of silicones. There's 

a Silicones Man in most major cities. Put him to work on your problems today. For a 
complete description of many silicone products, write for the booklet “Look to 

Union Carnive for Silicones,” Dept, AW-16, 
Silicones Division, Union Carbide Corporation, 


30 East 42nd Street, New York 17, N. Y. 


CARBIDE SILICONES 


The term “Union Carbide” is a registered trade-mark of UCC. 
In Canada: Bakelite Company, Division of Union Carbide 
Canada Limited, Toronto 7, Ontario 
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U. S. Atomic Secrecy 


Congress is ready to open the door for disclosure. of 
techmical atomic information to NATO 
top order of business when sessions begin. next month 
The 1946 Atomic Energy Act, written im the penod of 
1 U.S. atomic monopoly, bans any disclosure 

Phere general agreement’ on 
first step remove the legislatiwe ban and make the dis 
closure of techmical information a matter of 
executive discretion, along with all other types of defers 
information 

But there are still congressional apprehensions. Con 
troverss over what strings should’ be attached to this 


mithons as a 


appears to basi 


atomic 


gencral proposal is expected 

New York's Rep. Kenneth “B. Keating, ranking Repub 
hean member of the dlouse Judiciary Committee, wants 
a standardization of security safeguards among the NATO 
nations as a pre-condition to free interchange of atom 
information inthe interest of mutual screntific advance 
ment 
\ study prepared for the Joint Cormmmittec on 
Ienergy by Thomas FE. Murray, a former member of the 
Atomic Energy Commission and now a conspltant to 
the congressional Committee, recommends a twostep 
approach. It says: “In the first phase, the exchange 
should be limited to techmical data on small we@ipon 
The value of withholding this information from friendly 
nations has diminished to the poimt where it ought to 
give way to higher considerations of unity in the common 
defense. However, there should be a postponement 
of three to five vears—of the second phase of exchange 
which would be concerned with large weapons Ihe 
value of secrecy with regard to the science and technologs 
of large weapons still remains paramount, at least for 
the time being.” 


Nixon: ‘Can Spend’ 


‘There is new evidence that Vice President Richard 
MI. Nixon ts grabbing the bull by the horns to lead a 
public education program on the necessity for an all 
out U.S. effort im missile and space technology (AW 
Dec. 16, p. 25) 

Nixon made a surprise appearance last week at an 
Ai Force Assn. seminar conducted as a public service 
to educate newspaper reporters, magazine writers and 
racho-television men on the mysterics of the missile era 
Contrary to the doctrines laid down not many months 
ago by Republican spokesmen, Nixon said the US 
“can spend all we need to spend” for national defense 
He appealed for full maintenance of the Strategic Au 
Command until the missiles are ready, refused to fix 
political blame for U.S. tardiness in the ballistic field 

Nixon created an excellent impression on the press, 
showed signs of sound preparation for his short speec h 
which was delivered without notes or text. Most impor 
tant of all, he exhibited understanding of the military, 
techmical and public relations problems involved in get 
ting the U.S. on the road to progress 


Astronautics Cost 


Contrary to the general opimon, Richard Horner, 
Assistant Secretary of the Au borce for Research and 
Development, docs not believe entry astronautics 
imvolves budget-breaking finances. Horner told the Sen 


Washington Roundup 


trons for war 


ite Proparcdness Subcommuttee that the work can be 
done mexpensiy ch 

A small investment, he said, can tarn USAT 
technolog, and test) facilities 


proble is ot COMM 


Ss 
industrial plants to the 


price 


Soviet Trims Bureaucracy 


has 


shaken up its organization to facilitate prepara 


It hasnt been widely pubhoized but 


hour munities concermed with detens« 


production have been abolished and replaced by a State 
on Defense Technique, headed by AL V 
with a rank bugher than that of a munistes 


Dromraches 
is a promotion for Domraches 
of Defense Industrie 

Possibh 
\viation 
! State 
It is headed by Peter Dementves 

Wooster 


designed to clear red tape delays 


ho Was 


fact that the 
replaced 


CVCH is the 
wa 
Comumiuttec 


wiped out 
that operates on a higher level 
former minister of the 
observers assume the Changes are 
peed weapons to the 


using Commands 


Bilateral Fears 


Nirlines are becoming alarmed for the third tune this 
vear over the which the State Department 
Is negotiting air transport agreements with foreign coun 
tres. Current results frome talk 
conducted with rance 

\ representative of one ULS 
U.S not vet been informed of just what 
France as seeking, although the Prench have 
publich that thes want a route to the US. West Coast 
and a Polar to the Onent Ihe 
the State Department, after standing pat agauist the 
awarding of new carher, may be 
willing to “give in” on a West Coast route, The Civil 
Ncronautics Board is willing to go along with State on 
that another puzzle to the airlines 

Another spokesman said last week's apparent: willing 
ness to give France at least one additional route 
have been “window dressing” for the NATO conference 
in Parts 


CAB: Space Denial 


Civil Aeronautics Board as at government 
wency that hasn't vet bought the idea of pace flight 
In denving the first recorded formal apphcation for miter 
the Board ruled the request: pre 
since at the present tune ne commercial equip 
there as ne to the 
or trathe which 
> 
4 space 


r 


situation now bemg 
international carner 


airlines have 


route pokesman said 


routes to Prance 


could 


least) one 


planetary space route 
ment as avathible and as 
present feasibility of such service 
vond the carth 

The formal ipplhic ition for authort 
carner between the ULS 
filed recenth by ‘Terminal Transports Co. Ine of 
Atlanta lhe Board follow the 
recommendation that pomted out that the 
failed to de sigiate 
points on the 


move to 
to operate 
im the 


mid pout Was 


chose to 
ipphicant 
intermediate 


routes and terminal on 


proposed route Ihe cxamuner also 
empha wed his recommendation was based im part upon 
failure to document the type of 


Washington staff 


the ipplicant’s space 


machine be propo cd to use 
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Pentagon Girds for New Research Feud 


Military services are ready to battle for control of 


R&D with less Defense Department interference. 


By Claude Witze 


Washington—New battle over the 
caurection of research talent and funds 1s 
under way in the Pentagon with the 
military services ready to fight for con 
trol with less interference from Defense 
Department monitors 

Military research and development 
spokesmen in the armed forces already 
are starting to receive support from 
oute unportant defense contractors, 

The fight may assume proportions 
that surpass bitterness and impor 
tance the clashes of last spring when the 
Defense Science Board rebelled against 
the conservative dictatorship of 
1). Newbury, the Assistant Secretary of 
Defense for Research and Engimeernng 
(AW Apnl 15, p. 26). 

Genesis of the new conflict was an 
announcement by Defense Secretary 
Neil TL. Mcklroy that he will establish 
a new Advanced Research Projects 
\gency—a single manager to control the 
antimissile missile, space flight and 
other ‘upstream’ projects 
agency, Mcklroy indicated, will carry 
on research and development, turning 
over the new weapons to using com 
mands when they are close to opera 
tional capability (AW Nov 25, p. 26). 


Attack by Kimball 


Most spirited attack on the Mek 
concept was made here last week by 
Dun A. Kimball, former Secretary of the 
Navy and now president of Aerojet 
(eneral Corp., manufacturer of rocket 
cugines for guided mussiles 

“These programs,” Kimball told an 
\inerican Rocket Society meeting, “are 
Clearly mulitary and the problem of mak 
ing them operational belongs to the 
crvices, not to an Advanced Research 
\geney 

“Any research agency which would 
try to supervise all these phases of mus 
ule development would only imtroduce 
excessive costs, unnecessary delays and 
inferior end produgts from the opera 
hhonal pomt of view 

“What we need is not so much an 
other high level organization as a new 
hind of orgamzation at high level an 
which wall simplify, not 
dupheate, the task of reaching an effec 
tive solution to our missile problems 

“We need a system which will super 
vise but not interfere.” 

Kimball made it clear he was talking 
about advanced research, beyond the 
setellite and antiamissile programs 
At the working level, where the im 
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pact of Mcklroy’s decision was slow to 
he recognized, USAF was the first of 
the armed services to run afoul of the 
Defense Departwent program 


Holaday Raps USAF 


Accused of an attempt to “grab the 
spotlight” in the newly-respectable field 
of space flight, the Air Force has tem- 
poranly withdrawn its order setting up 
a Directorate of Astronautics in’ the 
office of the Deputy Chief of Staff for 
Development (AW Dec. 16, p. 26). 

Charge that the action “jumped the 
gun” Was made by the Defense Depart- 
ment’s Director of Guided Missiles, 
William M. Holaday, before the Senate 


Double Management 
Perils 

“The satellite and space weapons pro- 
grams which are just ahead will require 
hardware, facilities and trained people. 
The nucleus of these now exists in such 
programs as the Air Force ballistic mis- 
sile program, where the effort has been to 
develop hardware, production facilities 
and to train personnel for operational 
duties in parallel. 

“Double management—by the services 
and by the Department of Defense—re 
sults in confusion and inefficiency. There 
is always present potential or actual in. 
terference—always at higher cost to the 
government and loss of quality in the 
end product, 

“The Department of Defense was orig- 
inally visualized by Secretary Forrestal, 
who was one of the principal advocates 
of unification, as a small organization of 
perhaps 100 persons would set 
policy for the Military Departments. 

“It has grown into a super-group of 
more than 5,000 persons who have taken 
on the job of reviewing and amending 
whatever the services are doing or pro- 
pose to do, 

“By this growth and change of direc- 
tion—by knocking heads together, as they 
used to say—and more recently by start- 
ing and stopping programs with every 
latest reading of the wind of Russian 
propaganda, we have lost track of the 
goal of effectiveness and we are devoting 
ourselves more and more to trying to 


who 


solve crises week by week. 

“To be specific—I think we should set 
up an organization to meet our needs 
today, tomorrow and for a long time to 
come.”—Dan A. Kimball, president, 
Acrojet-General Corp. 


Preparedness Subcommittee. Acknowl- 
edging that the astronautics ficld is 
outside his jurisdiction, Holaday said 
he still opposes the consolidation of 
USAF’s activity at this time. 

Reason given was that the new Ad 
vanced Research Projects Agency has 
not been established nor a director cho- 
sen to head it. In the absence of De- 
fense Secretary Neil H. Mellroyv, in 
kurope for the NATO conference, 
Holaday took his case to Deputy De 
fense Secretary Donald A. Quarles and 
won immediate support. Quarles said 
he asked USAF not to establish the 
new directorate. 

In withdrawing the order signed by 
Lt. Gen. Donald L. Putt, USAF deputy 
chief of staff, development, USAF called 
it “premature.” Secretary James HH. 
Douglas declared the action was the re- 
sult of a misunderstanding and contrary 
to a promise he had made that nothing 
would be done until it could be coor 
dinated with the plans for ARPA 

The Air Force Secretary said the 
purpose of the new directorate will be 
to serve as a contact with ARPA, but 
it was not made clear why USAP’s 
consolidation of “‘upstream’’ projects 
must await formation of the new and 
apparently unpopular defense agency. 


USAF Opposition 


Almost immediately after the Air 
lorce retreat, witnesses from Air Force 
headquarters made it clear to the Sen- 
ate Preparedness Subcommittee — that 
they look with disfay or on Advanced Re 
search Projects Agency. 

Douglas, asked why all three 
services need separate research and de 
velopment programs, pulled no punches 
in his reply 

“You only get urgent effort from the 
user and prospective user. You never 
get effective pursuit except when vou 
have the user expressing the need” and 
doing the work. 

Douglas said he had no objection to 
having basic research done elsewhere, 
“but once you move over the poorly 
defined line to applied research, | would 
object.” 

The Secretary was supported vehe 
mently by his military colleagues 

Said Lt. Gen. Clarence S$. Irvine, 
deputy chief of staff, materiel 

“What we don't in Washing 
ton are more commiuttees, czars, dire’ 
tors, secretanies—we necd more decisions 
from the Secretary of Defense 

Gen. Irvine said the Secretary should 
hand out roles and missions and, if 
they are not carried out, “crack heads.” 

Gen. Putt, who raised the storm 
over USAF’s new Directorate of Astro- 
nautics, was asked by the senators if 
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should 


weapon 


thought a 
established to bring new 
operation Hk 
continued 

\s weapons become more comples 
that the uses 


lop thre operation ib Conce pt, 


ystems imto sad “I 
lo not,” and 
1s absolutely necessar 
handling support, trammg, preparation 
of base ck 

The general feared a 
wen, to ce clop prototy pes ind then 
how the armed forces what they wall 
do “would stretch out the 
of shortenmg it 


aid he 


tune mstead 


Negative by Schriever 

was cmphasized by 

Nhay Bernard A. Schrever 

mander of USA's Ballisty 

Division. Tle said 
If vou cver 


| hic SAT 
com 


Coen 


research and 
devclopment of mulitary weapons trou 
the user, vou arc going to stretch the 
tune of devclopment 
Schrieves 
register with the Senate group “a strong 
igaiiist ARPA 
ivory great mustake.’ 

In the month that has eclipsed since 
Nel 
creating the new 
there has been almost nothing to Clhanfy 
lis plan or give more detuls. In hi 
testimony, Tloladay imdicated that) the 
\RPA otfice wall control funds only and 
that the armed services will contimuc 
to work on then 
development) programs 

This as contrary to the anpression 
by Meklrov a month ago. At 
that said the singh 
ill assemble a “faurh substantial 
research and development cttort 


wanted to 


¢ This would be 


announced his intention of 


" 
ingle manager agency 


Own md 


tine, He 
ved 
with 
those people who have been working 

these areas m the past as the mu 


lous 


Need for Decision 
Kimball, a veteran 
the Penta 
gon, voiced a firm opinion in his speech 
to the Rocket Socicts 
The Acroyet president said “we 
nocd any more overlapping agence 
We need decisions decision 
stick-ain the Defense Department 
We need to have these de 


uuplemented by the militar 


this subject 


of voar experien 


don t 


that 


prot by 
program 
Phen Kamball spoke about a top-level 
research and ce clopment tuft 
Research 


management 


pocdge of of 


people tring to adjust the 


ind) devclopment project 
quures a rather larec and 
competent ter and 
statt 

Such a staff do 
Department of Defense ind obtamung 
such a staff dithicult 
consuming 

\ research and devclopment organs 


procurcne rit 
not oxist on the 


4 ould be 
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zation has no 
of Defense 
separate ctlorts 
Kumball 
program to “put Amenca on the road te 


plaice on the Department 
where it dupli ites the 
of the 


nd he wanted to propose a 


immed CTVICeS 


inal replace th 


haphazara tom we've been using 
sands the ippormtment of Dy 

James Ralhan 

Niassachusetts [nstutute of 


sa assistant to President basen 


president the 
Pochnologs 


a good starting but 
we necd wore than advice to th 
President.” Kimball suggested 

e Dr. Killian and his scientific adyiscy 
should set mussile policy for a Director 
of Guided 

@ Director of Guided Missiles should 
President, con 


Wa 


be ippAinted boy the 
timed by the Senate for a specific pr 
nod of vears. Phe should work for the 
Seerctars of Defers 

@QOnh a small staff is needed by th: 
Duarector of Missiles to direct 


immed services, but not 
director must not 


the work of the 
do aut for them. 
be at the 


can 


idvasers: whose 
those of the 


merey of cial 
outweigh 
military men 

rocket 
money i bemg spent on ad 
imcomge the state of the art 

Stepping mito the 
of the Thos 
range ballistic missile 
Kumball mdicated 
beheve the Aray should be allowed to 
produce Jupiter for UUSAD tse 

othe Director of 
houle 
md allocate develop 


manufacturer said oa 


current problem 
ind Jupiter mtermediate 
tion order 


that he does not 


to detcrmane 
types and 
ment and production ta the service 
wall be respon ible tor operation 

bor Congr he urged a 
of legislation concemmng constr 
facility mid 
to moke at casier for 


ct the ! 


thon 
thom 
method 


md vo 
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Congress to Boost Defense Budget 


Above Administration Requests 


By kevert Clark 


Washington Substantial an 
the Pascal 1959 
bevond what the Administration wall 
isk appears Certain as alt of the 
Investigating Sub 


bout 


Committee extensive look 


ind satellite program 
Increases are expected to range far 


outside the missile area te cover auoraft 


warming and 


toms, research operating funds and per 
sonnel 

Nhajor points dev cloped thus far oan 
leaders are 
@ Fiscal 1959 budgets hive been 
on the basis of fiscal gunde 
had down before Defense Secretary 
C hark | Wilson lett) oth 
than ou needs, and reflect litth 
of the threat 
boy itellite Linnching 


@ Major deficiencies cxist alinost acre 


pared Large I 


{ 


the board Programs, Cspe 
Strategy \u ou 
and Na ind 


cially oan 


program Supplemental 
requests for Bascal 19 funds and the 
planned 1959 budget still do mot cor- 
rect thi 

Subcommittee docs not 
lia t 


cuse of 


beheve the 
thre 
proper en though 
military witnesses were outspoken about 
harmful clfects of trscal over the 
past everal veat 

Atlas intercontinental ballistic 
ie program wa ccelerated as of last 
trong Au 


comune 


week, but a borce recom 


cleration oof Titan 
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filled 
publican of the 


GEN. CURTIS E. LeMAY 


~ 
- = 
4 


GARRISON NORTON 


subcommittee have made few attempts 
to defend the Adiministration’s budget 
wy limitations on military programs 

lostumony on the serousness of the 
current situation has ranged from mild 
concern to the statements of Gen. Cur 
tis LoMav, vice chicf of staff, 
that the probably is ahead of 
Russa ai striking power night now 
but probably vill not be before war 


LeMay Doubtful 


“TL think we have waited pretty long,” 
LeMay said. “Ttas doubtful in my 
nind whether we can catch up before 
we have a general war, but 1 sure want 
to trs 

“Unless we do something and some 
thing very radical we will be an 
inferior military position with Russia im 
avery short tune. What wornes me is 
while we are cnyoying supernor posi 
tion we are not domg very well m 
an inferior going to 
lose ground very rapidly.” 

Subcommittee asked some 
try and science leaders by letter what 
bottlenecks they had found m= the de 
fomse system and what they recommend 
to remove them 

In addition to a number of 
that mulitary research and 


position, we are 


recom 
mendations 


development particularly space 
fight be put under a new 


agency, many of the letters called for 
a Stronger sense of urgency within the 
Defense Department and the Adminis 
tration, considerable streamlining of the 
defense management organization, more 
freedom for contractors in making tech 
nical decisions and long-range funding 
of research and development instead 
of yvearto-vear funding 

Some letters called for a crash) pro 
gram on space flight 

Industry when 


will testify 


leaders 


20 


hearimgs resume Jan h.ducators also 
have been asked to submit recommen- 
dations for improving scientific and 
technological training 


Members Dissatisfied 


Subcommittee members expressed dis 
satisfaction with testimony of Defense 
Department Director of Guided Mis 
siles William Holaday as to what au 
thority he now has and what he is 
doing to accelerate missile development 
and production, but they demed 
ports, printed several days after he testi 
fied, saving most of them thought he 
should resign 

Holaday revealed plans to launch a 
satellite at least as heavy as Sputmk 
Il’s 1,120 Ib. but would not give the 
timetable in open session 

Acceleration of the Atlas, he 
will require more money for Fiscal 1958 


said, 


JAMES H. DOUGLAS 


and “about one third more than was 
planned” for Atlas in Fiscal 1959. 

May. Gen. John B. Medaris, chicf of 
the Army Ballistic Missile Agency, said 
a committee he served on urged devel- 
opment of a 220,000 Ib. thrust rocket 
cngine the 1956 because 
“we felt we couldn't get away with any 
thrust than that. An engine of 
“much higher thrust” is “coasting along 
cnginecrmg basis” at) North 
American Aviation Inc. now because 
“nobody can put down their finger to 
day on the specific project for which 
they need the engine.” He urged de 
velopment of it on “a crash basis.” 

Dr. Wernher Brann, technical 
director of the Army missile program, 
urged creation of a National Space 
Agency with a S1.5 bilhon budget and 
a goal of putting man into space and 
retrieving him within the next five vears 
and establishing a manned space system 
in 10 years. 

Ile also criticized 


summer of 


More 


om an 


von 


interference from 


committees and said he had to. visit 
the Pentagon twice a month and 
, Medarns onee a week to justify pro 


grams and to talk with committees. 
Lt. Gen. James M. Gavin, Army 


chief of research and development. 
urged replacement of the Joint Chicfs 
of Staff with an “integrated” staff 
system using three and four-star gencral 
ofiicers who would then retire or serve 
im unified theater commands 

Garrison Norton, Navy Undersecre 
tary for Ai, was the most outspoken 
critic of the “total dollar straityacket” 
imposed on the services for the past few 
vears and said it had seriously hampered 
research, procurcment and combat 
readiness. He said the Secretary of 
Defense told the Navy to cut its budget, 
and he assumed the President told the 
Seerctary of Defense what to do 
Norton also responsible for Navy 
research and devclopment 


Polaris Breakthrough 


Other Navy witnesses praised the 
Polaris 1,500 mi. fleet ballistic 
program highly and said there have been 
“most significant technological break 
throughs in all areas,” including navi 
gation, solid propellants and guidance 

Except for Polaris, which has been 
greatly accelerated since the Oct. 4 
firing of the Sovicts’ first carth satcHite, 
there has been only slight relief from 
budget ceilings in research and in air- 
craft procurement, they said, 

Adm. Arleigh Burke, Chicf of Naval 
Operations, called for “more money, 
men and ships’’—especially submarines 
and anti-submarine cquipment. Navy 
called the Russian submarine missile 
threat without parallel in history 

Air Force officials called for 
effort in every area, from crews, opera 
tional funds, aircraft and dispersal for 
Strjtegic Air Command to research on 
spacecraft, anti-satellite missiles and 


missile 


more 


defénsive satellites \ 
Gen. LeMay said “a majority of SAC 
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AVIATION WEEK, December 23, 


1957 


7 
¥ 
4 
| 
— 
' 
: 
> 
4 
4 


was grounded for the last five weeks 
of biscal 1957 for lack of gasoline 
Others put more emphasis upon near 
and far future weapons but most USAT 
witnesses agreed aircraft, missiles and 
space problems should share about 
equal priority 

Gen. LeMay and Lt. Gen. Donald 
L.. Putt, USAF Deputy Chief of Stat 
for Development, testified the UL S 
probably would not detect more than 
one or two ICBMs af) Russia tired 
them at this country now and. said 
even that would be “accidental 

Putt spoke of “recent” breakthrough 
in ICBM detection work and said work 
should proceed as fast as possible ou 
a warmng system. Ele recommended 


public education on mulitary  rese inch 


problems, streamlining of decision mak 
ing machinery, and consistent research 
effort, and said he would have asked 
for another SE50 to $250 million for 
his work af the biscal 1959) budget 
had not had a coling 

May. Gen. Bernard A. Schriever, 
commander of USAR’s Ballistic Mis 
sile Division, said Thor, Jupiter, Atlas 
or Titan would make perfect boosters 
to place considerable weights im orbit, 
or even to fire a rocket to the vicinity 
of the Nloon by 1959 


NATO Cool to IRBM. 
Warmer to R&D Plan 


Paris—U.S 
from the NATO countnes to its plan 
to ann Western Europe with intern 
diate range ballistic missiles and nuclear 
stockpiles, but a proposal of Secretary of 
State Dulles for a coordinated research 
and development program for s¢ 
lected group of modem weapon sys 
tems” was recened with mterest 

Lannuted accord was reached on the 
IRBNIs The Dulles proposal, not 
pelled out completely, called for set 
ting up temporary NATO 
luding scaentists and 
Among other things, they would recom 
mend a weapon system suitable to the 
NATO omission and which would be 
built 


Cornell Will Direct 
Reconnaissance Study 


New Iwo vear study to pro 
vide the Army wath better battleticld 
recommamssance based on radar, mtrared 
acoustical, meteorological, photographic 
and visual survestlance 
been placed under the direction of the 
Correll Acronautical Laboratory im 
Buffalo, N.Y 

Phe S15 mulhon contract wall sccure 
thie CTV ICE ot > Correll screutist 
Their function wall be to 
ebkvaluate present) combat recon 
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encountered — resistance 


Why Two IRBMs? 


W ashington—Decision to produce both Anny's Jupiter and USAF’s Thor inter. 
mediate range ballistic missiles is still strongly opposed by the Air Force, testimony 
before the Senate Preparedness Investigating Subcommittee revealed. Army favors 
the decision, although USAF will be the user of both missiles 

Subcommittee has spent a large portion of its time questioning Defense Depart 
ment and service witnesses on the subject. Here is a resumc 
@ William Holaday, Director of Guided Missiles—"l was playing it safe to give us 
early availability of a number of missiles After Holaday made his recommendation, 
Defense Secretary Neil Mekloy bricted President kisenhower on the plan. Final 
decision was made Nev, 27 at the White House in a meeting attended by Vice 
President Richard Nixon, Presidential Assistants Sherman Adams and James R 
Killian, Jr., Budget Bureau Director Percival Brundage, Secretary of State John 
Foster Dulles, Meklroy, Deputy Defense Secretary Donald A. Quarles and Holaday 

This prompted subcommittee counsel Edwin Weist to ask: “OF all these men, 
how many know anything about missiles?” 

Holaday put the extra cost of two programs at about the cost of carrying on the 
research and development part of one program. He said only L007 of the Jupiters 
and Thor scheduled for firmg have been launched so tar 
@ USAF Secretary James H. Douglas—Both are satistactory for production, but Thor 
will be available in quantity before Jupiter. Cost to produce Thor alone would 
be some $200 million less than cost of producing both under the “present operating 
program,” 

@ Gen. Thomas D. White, USAF chief of stafl—"Thor and Jupiter are both fallouts 
from the Atlas program engines in all three systems are Air Force engines.” 
Gen. Donald Putt, USAF deputy chict of staff for development—"In 
addition to two development programs, there are the additional costs of tooling up 
different lines, somewhat different sets of ground handling equipment, training to 
handle different systems, a number of parts and pieces doubled up—it is consider 
ably more than just the increased cost of developing two systems.’ 

@ Lt. Gen. Clarence Irvine, USAF deputy chiet of staff, matericl— Air Force does 
not need the Jupiter. The hundreds of millions of dollars could well have been 
spent on anti-missile missiles, the X-15 rocket research aircraft, the chemical bomber 
and other such projects. Accent on Jupiter was to develop a weapon, not a weapon 
system. ‘Thor has real equipment, “not just pictures and ideas, This stuff is on 
wheels, and we can drive it around the country—if that is what vou want.” But 
Irvine suggested “some people had better look at some pictures of World War Il 
and what targets convoys made.” USAF has five plans for moving Thors “and we 
can do it.” Gen. Irvine said he did not agree with the Jupiter-Thor decision, “but 
I have my orders, and Pim carrying them out.” 

@ Maj. Gen, Bernard A. Schriever, commander, USAF Ballistic Missile Division— 
Thor is nine months ahead of Jupiter in tooling and 12 months ahead from the 
production standpoint, and Thor could be further accelerated. Jupiter is too expen 
sive a backup. Thor drew heavily on the Atlas program, and when Thor was 
started, USAF needed only one additional contractor—Douglas Aircraft Corp 

@ Army Secretary Wilbur Brucker—“The progress made during the last two ‘years 
(on Jupiter) has been an outstanding technological feat for which the Anny is 
justly proud. Never before has so much been accomplished within such a short 
time on 4a complex new weapons system. The recent decision is based on the 
success of this program. It is remarkable that such a decision could be made after 
such a short period of development 

@ Nay. Gen. John B. Medaris, chief of Army Ballistic Missile Agency —No production 
money has been provided. (Others testihfed it will appear in a supplemental Fiscal 
1955 appropriations request.) Program was started a year after Army recom nded 
it and only after the Killian report urged a 1,500 mi, missile. Project lifetime esti 
mates varied from five months to as low as 45 davs as work progressed. Seventy 
per cent ef Jupiter's components are identical to Redstone’s. Gen, Medaris doubted 


development could have gone taster 


naissance within the Depart 
ment of Deters i large area, locate target 
Review tactics of present and planned massile guidance imfornnation, fire 
procedure mussile, and observe the results almost 
@ Devise and recommend now recon 
tas and supporting would be designed to fit into drome 
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SEQUENCE of Atlas firing at Cape Cana 


veral, Fla., shows details of configuration... 


USAF Reports 


Washington the Con 


tt \ ‘ rch It hus grown into a uper-group of ! 
more than 5,000 pers sho have taken 1) 
\ on the job of reviewin md amending having Pasi research don 
ill t whatever the ‘ ‘ rp 
t in ‘ i ul By this growth aud change of direc ' 
th tion—by knocking heads together, as they ta 
nt of used to say md more ecently by start if t 
n md stoy pin program with every [.t 
latest readin th sind of Russian tan 


. 
| eon lt set 
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... Clearly visible are twin exhaust plumes of two rocket engines, nozzles of the engines and 


protrayions on lower end of plumbing or external guidance package 


Successful Atlas Launching 


1 that th Th wt of the Nthe the 


Action Log 


H “ 1 

Ph 
~ 
N 
5 

‘ 
i 
4 
j - 
MID 
aon 
% 
¢ — 
by. 
stm nT LeMAY 
| 
| 


1 the 
molining of the 
mization, mor 
in making tech 

ng-range funding 

lopment instead 


or a crash pro 


tif vhen 


Members Dissatisfied 


JAMES H. DOUGLAS 


Polaris Breakthrough 


( thy \ 


DR. WERNHER VON BRAUN 


AVIATION WEEK, Decen 


. tisfact t test f Def f \ 
Department Director of G MI tic of t tot trait 
tt the Secret | 
ty f Pet + | 
7 t t ta ‘ research and devclopmcnt 
timetable in open 
for | Polaris | mi. fleet | 
LISAT hicf of staff craft ent. th 
that the | obabl thead of Arlei | ( of N 
| 
i i trikin ) hit now 7 ()perat j 
| t | if Strat \ ( 
Un nothin i lanned Atla nl i} 1959 fon tellit 
thin idical vill oan May. Gen. John B. M ef of Gen. LeM | ty of SAT 
th Ry the A Ballistic M \gen uid 
position w to felt get vith an 
na rapidl tt that. A of 
| tl t t | x, 
ithe ence leader lott hat \ th 4 
j thr had foun 1 th i \ \ | ‘ 
In addition to a number of t ! cit a j 
is that research and fori 
| pr ticularl fi piace 1) Wi | 
tablishin ten 
Some letters called Medaris once a week to justify p 4 
moon space flight id to tall +] | 
leack Lt. Gen. Ml. Gavin, Arm 
q 
1957 


NATO Cool to IRBM. 
Warmer to R&D Plan 


Paris—U.S 
the NATO 


\\ 


Cornell Will Direct 


Reconnaissance Study 
New York | 


@ bvaluate present combat 


Why Pwo IRBMs? 


Ir, Bad 


mpted 


rm 

@ USAR Secretary James 

will be iwutlable u quant 

be sone 

Gen. Thoma White, USAR chiet o 

from the Atha program ot 

elt. Gen | Putt, USAR dey of stall 

iddition te o development program additi 

different line omewhat different sets o round bach 

handle different cm number « | jeu 

ibly more than pust the u ed cost of devel 

@ it. Gen. Clarence Irvine, deputy chiet 

not need the Jupite The hundreds of mulhor 
pent on antia ike the rocket res 

mad other such 
tem hor 


ou Jupiter was to des 
ut not just 
wheel md ve it around the counts 
people had better look at 
md what target Have rack USAP has five plan 
n de it Cen. Irvine sa di ‘ ree with the 

I have my orders, and Tin them 
@ Niay. Gen. Bernard A. Ball 
is nine month ca upiter ool 

tundpoimt d be turthes 

SAP needed 

Wills 


ifter the Kill 


} 
| | 
be | Ih t “luce both and USAT t 
Liat ballist till st the Air test | 
ca lal t mt Ix | \it | ‘ lat 
| Defense Secretary Neil McElroy briefed President 1 
che nade Nev t tl White i t tt leat \ 
Poot President Richard Nixon, Presidentia \ t \d kK 
‘ | et Bureau D tor P i Brand ' i Stot Joh 
| Deputy Defense Secretary Donald \. Oua 1 
how mans koow anythin ibout ‘ 
| | ' f Holaday put the extra cost of two programs at about the cost of nu th 
thee t operatu 
\I 
USAT ‘ pit we both fallout 
1) | J Mir Force engi 
il it line T 
f the ‘low cd ti 
te Force do« 
the chemical 
’ capon, not a weapor 
Western } th int of World War 
f t ‘> t rth ke hon baat 
state 
if tn Ni le Divison 
with it ] it too cxapen 
vl hen Wh wil 
RBNI | t \ tt 
t NATO on Jupiter) has been an outstanding technological feat tor which th i 
time on oimples on ten The t «hk based on th 
t to f this program. It kuble that ly be made afte 
uch pe che | eve 
| @ Jolin Medas lief of An Hallistic M \ No prod ‘ 
mon has bees rovided, (Oth testified it will a wutal | 
19 ro] ust tarted a it \ vl 
ent ot te ! lent to Kedston ( Med | ted 
| develo t ld hi 
| 
| eDevisc and ; 
AVIATION WEEK, Decemt 23 757 4 


~ 


ae 


STATIC test firing of Convair 


large flame from main engines, 
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Yar 


at Edwards AFB, Calif., shows 


from vermer engine. 


Atlas ICBM on stand 


SEQUENCE of Atlas firing at (€ ipe Cana 


veral, Fla., shows details of configuration . 
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Spe iking at a missile seminar held 
by the Air Force Assn., Dempsey esti 
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Successful Atlas Launching 
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been let tor study of any of the 
Russians Study ICBM Deception Santer 

Security restriction have enoush 

hand ipped the interchange of in 


By Fragmentation of Final Stage 


the anti-missile missile problem \t 


Kussia missile scientists reportedly They would maintain about the least one group of scientists attemptin 
ne mvestigating a technique for assist ime relative clocit is the warhead to solve the missile inte reeption pi 
ing their intercontinental ballistic mi until slowed by re-entry into the heavier lem was not informed of classifi \ 

to penetrate this countr timo phere ibout mii. fre the tar tional Advisory Committee for \ 
defenses by confusing defending anti rot Also, the vould be distnbuted nauty report published t 
mil ‘ war ind computer with large over an area of sever tl md square two vcal wo, that deser t! 
of decoy warheads both forward an behind the for mam enng and extendin t 

Pechnique is to separate the mussile’s warhead range rhea if ig tl 
rocket from it icl here three ipp he fo coun potential ot i com ha ( if 
omewhere neat ind blast the tering this pe of d bove Mach 
t casing, fuel tanks and motor into @ Detection at re-entry Ihe heavier first knowledge of these t 
fragment vith a high « plo ive charge na of the warhea 1] c it to imme att tion f 
hragment vill disperse for in naintan high t win Aviation (N 
front behind and on all ile of the through re-entr hy | 

irhead ith many of the fragment ever, of determinin t i 

rh trcif launchin an \ pon t that 

Linited State rontist cle cloping i tt | if it 
\ id Phat iching f it 
ly pect 1 Soviet” effort in ou \ t Det 
thy ai thom and a trome|l Detection prior to decov launching ( ( tol 

crned mou hain counter tech If th ipproa hin in be ce th Amon Oy min \ 
have | hands yped tected and tracked ci h to ful It woul 

how both by lack of tunds and b compute its trayect nen that th si | 
restriction placed for ecurit renuson tation of thr t follow | f th 
on between group mo the ori hal tor ar lopmicnt hi 

on closel related part ot the could be pl c Th irhead hed 
problem Thin technique how 1 ce Scientists and militar p! | 

oft ooperation the ct j rm othe ) | j ot 
Counter Techniques that it might not be reasonable to ex that much basic st ' to 

1 hie problom of finding methods of pect don Ni mad high t 
countermg decoy warheads 4 criou @ Detection by target analysis. Ther techniques for detection putation 
\t the where thr have been seve lp woth to the il 
stage chet would be fragmented Army and Au | ( t thods f foctive def ten t 
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Republic Developing Army SD-3 Surveillance Drone 
Model depicts all-weather SD.3 surveillance drone which is being developed by Republic Aviation Corp.'s Guided Missiles Division for 
the Army Signal Corps under a $5 million contract for development and production of the SD-3 and a more advanced jet version of the 
drone. Vehicle is designated an unmanned flying and spying machine and is called the first of its kind. Army says the SD-3 uses advanced 
surveillance sensory devices and is equipped with three different inter changeable nose units for performing photography, radar or infrared 
‘ missions. Drone can be launched at zero length with jet-assisted takeoff, and is reported to be recoverabk 
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FIIF Carries Sidewinder, Area Rule Tanks 


Navy Grumman fighter is shown carrving Sidewinder infrared air-to-air missiles and low dra ea ruled tuel tanks under the 


The auxiliary fuel tank installation was specifically included as a part of the area rule application to the basic as it. Sidewinder 


155 Ibs. is produced by General Electric and Philco, and is in’ operational u 


Joint Atomic Knergy Committee 
Asks Nuclear Plane Acceleration , 
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ill escape the solar tem and explor 
the universe,” 
Johnson outlined five steps the U.S 
hould take 
© “First, we must step up the develop 
ment of the weapon which wall assure 
il 
“Second, we must revise our method 
f teaching and our curricula so that 
ence and technology are no longer 
iwnored 
e “Third, we must mobilize our popu 


lation to face the challengs tapping the 
now unused reservoirs of talent and abil 
ity among people who are retired 

e “Fourth, we must st p up our r 
earch into the physical and biological 
problems — of outer pace—perhap 
through a space icadem 

e “Fifth, we must lodge—cither in a 
new Of an existing agency—speciic re 
for the phi ical, economu 
ind legal problems of exploring outei 


pac 


Power Says Soviets May Strike 
With Sufficient [CBM Potential 


Washington—The chief of the Strate 
mic Aw Command warned last weck that 
Kussia will attack the U.S. “when they 
think they are stronger than we ar 

Gen. Thomas S. Power indicated the 
Soviets will consider it time to strike 
vhen they have a_ large stockpile of 
operational strategic missiles. Most in 
formed observers expect Russia to have 
this capability by the end of 1960 

Gen. Power, commander of USAT 
long range bombers, said he beheves 
SAC today is strong enough to discour 
we the Soviets from starting a general 
var. But he warned that the situation 
may Change as Red produc tion of strate 
nce missiles continues 


Blunt Warning 


In an address to an Air Force Assn. 
cminar on guided missiles, Gen. Power 
gave the bluntest evaluation of Soviet 
military objectives of any military com 
mander im recent years. His speech, ap 
proved by the State Department, was 
icad for him by Lt. Gen. Francs H 
CGnswold, vice-commander of SAC 
(sen. Power's text said, in part 

It is my considered opimion that as 
this stockpile (of Russian missiles) 
grow so does the threat of general 
wal The United States has been 
md still is their major obstacle. It, 
therefore, stands to reason that the 
Soviets will make every effort to climi 
nate that obstacle as soon as they have 
ittained—or believe they have attamed 

the capability of doing so with im 
punity 

Possession of a large stockpile of 
operational strategic missiles may well 
ave them the conviction that they have 
ittained that capability.” 

lhe General pointed out that dicta 
tor nations never build a military es 
tablishment without using it. He said 
i realistic appraisal of the Russian ma 
chine makes it clear it will be used for 
gression against the United States 
with no possibility that moral consid 
erations would divert Russia from the 
horrors of nuclear wat 

They will initiate aggression as soon 
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as they consider it expedient to do so, 
Gen. Power said, adding that “the 
Soviet rules will accept even sizable 
losses in Russian lives and property as 
long as such losses will not jeopardize 
their own positions and welfare or im 
pair the achievement of their goals.” 


‘Initiate Aggression’ 

Our answer to the Russian threat, 
Gen. Power said, must be a continued 
powe! of ce terrence ccs four Mayor 
difficultics to maintaining this power 
© Rapid advances in technology. 
© Improvement in Soviet acrial acfense 
@ Vulnerability of SAC bases to attack 
© Decrease in warning time. 

Alread: deep in the missile business, 
SAC’s commander said it still is difficult 
to predict how long it will take for the 
integration of the new weapons into the 
Air Force arsenal. He added 

If our current bombers—the B-47 
and B-52--should become obsolete and 
therefor incapable of — performing 
Strategic mussions against the odds 
created by advanced technology, befor 
their places can be taken by well-proven 
missile forces, the resulting gap will 
weaken our military strength-in-being 
to such an extent as to actually mvite 

At the same time, the General dis 
counted the strategic mussile the 

ultimate weapon.”” Tle said it has yet 
to prove itself and that a mixed force 
of missiles and manned bombers will be 
used for the “foreseeable future.” 


Russian Air Defenses 
Called Threat to SAC 


New York—Russian chances of neu 
tralizing the Strategic Air Command 
rest with improving their air defenses 
rather than with IRBM and ICBM 
weapons, in the opinion of Walter 
Dornberger, former chief of German 
V2 development and other missile proj 
ects 

Soviet air defense system of fighters 
ind missiles is currently a potent quan 


Solid Propellant Interest 


Air Force has suggested that Phillips 
Petroleum Co. negotiate with a total of 
five companies regarding possible afhlia 
tion with Phillips’ solid propellant. ac- 
tivity. The suggestion stemmed from 
USAF’s desire to have Phillips associate 
its solid propellant work with a firm 
housing an overall systems and manufac 
turing capability in the rocket field 

Phillips already is negotiating with 
North American Aviation’s Rocketdyne 
Division. Other companies on the list 
®@ Acronutronic Systems Inc 
@ Olin Mathieson Chemical Corp. 

@ Goodyear Aviation Products Division. 
® Thiokol Chemical Corp. 

Agreement between one of these com- 
panies and Phillips probably would lead 
to the formation of a separate company 
owned jointly by both firms. Aerojet 
General also was interested in negotiat 
ing with Phillips, but USAF reportedly 
considered the company sufficiently busy 


with solid propellant work. 


tity and Dornberger estimates that its 
improvement rate is so rapid that 
within three to five years SAC will have 
virtually no chance of attacking Russian 
targets successfully with its present 
equipment 

Dornberger cites the great difficulti 
of launching ballistic missiles on a pre 
cise time schedule in his contention 
that it would be almost impossible to 
destroy all SAC bases and refucling sta 
tions simultaneously with these weap 
ons. He believes that a large number 
of SAC bombers would become au 
borne after the first warning of such an 
ittack and the Russians would have to 
depend on their air defense tem to 
ive themselves. Dr. Dornberger, who 
is presently technical assistant to the 
president of Bell Aircraft Corp., made 
his points at a recent luncheon at the 
Overseas Press Club her 

Dr. Dornberger agrees with many 
experts who have become vocal since 
the Sputnik launchings the 
greatest need of our missile program is 
to have strong leaders invested with 
complete authority over their project 

Ile goes further in stating that we 
should have engineers and not scientist 
running the ICBM and IRBM projects 
because they are nothing more than 
engineering jobs. ‘The necessary know! 
edge is available to carry them through 
to completion and the weapons are 
simply waiting on decisions im his 
Opinion 

Dornberger also commented on the 
U.S. failure to offer European science 
a close and active partnership in our 
defense program ud that several 
vears ago the U.S. engaged in what 
was considered by Washington to be a 
trong attempt to enlist prominent 
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MB-1 Genie Loaded on F-89J 


Practicen Douglas Geme atom warhead airtoair missile lie cig attached t » Nortl Scorpion 9] 
t Vincent Yura. has tour fin sith loped leading edge horizontal tip med verts 1 free thelt stalul 
vation Ihe travels about 9.000 ft under power propelled by an Ne yet Coeneral solid tuel het (AW ) Note Cana 


dian insignia on uniform of man atin hit 
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AIR TRANSPORT 


Executive Losses Pose Threat to Capital 


differences have filtered through to the 


Departure of Austin may disrupt sales structure; 


discouraging financial outlook is blow to morale. 


By Doty 


Washington—Capital Airlines is un 
dergoimg a mayor top-level staff shakeup 
that may result in the resignation of at 
least five of the company’s highest-rank 
ing sales official 

The possible break in Capital's sale 
tructure is the direct result of the re 
cent resignation of James W. Austin 
as vice president-trafhe and sales to 
accept the presidency of Northeast Au 
AW Dec. 16, p. 41) 

Within 24 hours after Austin’s 
resignation, Nelson bry Capital's as 
sistant vice president-traffic, announced 
his decision to follow suit and accepted 
an offer to join Northeast as vice presi 
dent of trafic and sales 

At least three more of Austin’s 
Gosest aides are known to be seriously 
considering offers to move into top 
ranking positions within Northeast’s 
les ce partment Iwo other sales staff 
members have definitely declined to 
make the switch 


Austin Denies Rift 


Austin categorically denies that any 
nft at management level is behind his 
decision to take a sigmificant part of his 
staff with him to Northeast. He told 


AviATION Week that he iccepted the 
Northeast post because the carner needs 
i ‘real sales job” if it is to make a suc 
cessful bid for a larger share of New 
trafhi 

Austin is well known throughout the 
industry for his effective sales and pro 
motional campaigns and is credited with 
having pearhe ipital introduc 
tion of the first domestic aircoach sers 
ice mn the U.S. He was an active pal 
ficipant in the acquisition of ¢ apital 
fleet of turboprop Vickers Viscounts 
nd directed the advertising and sales 
programs that accompanied the inaugu 
ration of regular Viscount service 


Management Breach 


During the past year, strong differ 
ences of opinion within the carrier's top 
management group have caused sharp 
breaches between major departments, 
including sales. Discouraging financial 
prospects have intensified the strained 
atmosphere and at least one attempt 
was made by an executive within the 
past six months to capture a more pow 
crful management position through a 
icaligninent of officer rank 

Although any such move has been 
successfully rebuffed and management 
has presented a unified front, internal 


resulting in lowermg of 
Ihe threatened 
parture of the iles staff member i 


personnel morale 


mptomaty of a moral problem that 
began when it became evident the Vi 
count was not. the panacea it was ex 
pected to be 

Austin’s leaving probably will not 
cause any significant change in manage 
ment structure, but it will have a deep 
cilect upon the company iles pro 
grams since he virtually dictated sales 
policy As both a director and ofhecer 
of the company, he has been a power 
ful force im Capital growth pattern 
during thi past 10 vears 

However, present financial trouble: 
have forced management to focus at 
tention on steps toward increasing cfh 
ciency m operations and maintenance 
performance and to stress austere cco 
nomy in other activities. The resultant 
de-emphasis on sales undoubtedly ha 
had an effect on Austin’s influence in 


the management group 


Financial Hazards 


Capital ran into financial difficult 
lhortly after it began operation of it 
Viscounts in 1955. That vear its net in 
come befor pecial items, including 
the gain on sale or exchange of aircraft 
was only $135,000; the following year 
that figure had deteriorated into a $3.7 


millon loss 
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iow dire 
ion net lo for 1958, $8.7 milhon ictivith ha t | Capit | 
in 1959 and $10.9 million in 1960 if changes in the airline uzati it cents per passenger on ad 
no additional equipment is idded to tructure and ha uccessfully butteted t bhicit pon 
its present flect and the far tructur in madividual | powel t | for Am in 
remains the Ihere are no plan within th organ thon ( | \ Ih vid ) 
re the purchase f additional turbin continu to gu p but i if t | Austin to | dl il t 
equipment, though the airline would months, has taken tuntially le ts tl tl | \ in t 
like to move into a program involvin wctive part in th " tion tl le t t " 
the a quisition of 1S turboyct transport \ t, neither Bak ) ( | it upact inh promotion 
An order for 14 de Havilland Comet is prepared to make any statements on 
i inceled last pring AW Mav | th organizat t th part Sin North t t 
)) because of an unwillingne to ment. It ihikely that ¢ trict tu Austin ay 
take on additional debt obligations at partment, once it is re-established, wall t t tublisl t 
its present unsatisfactory carnings rate ( th ifluen vithin the hh Nort! t t his Coaput 
Capital docs not now imtend to sech that it bore und \ustin ho 
financing for the pure hase of new equip Austin hia consistent porated lis tut it Capital 
ment, although an ittcmpt to renes 
tiate its Viscount loans with Rolls-Rov 
Vielen unter mae DMA, Industry Both Cool to Jet. 
favorable terms 1s under wa af 
Phe airline vould like to di pose of \j li ill ~ \ ( ) | 
12 Comtelution Ls bet he Wik Soon Agree to Order 
tound no satisfactory market for thes 
ile. However, proceeds from any such London—Butish Air Bat BhAS hand ced, first into 
le cannot be used for new equipment decision on its 1964) short) ran yet prey pecifications it 
ince, under the terms of its present transport is expected any day now atte hort range yet and circulating them 
loans, the funds would have to be ap months of dela md second, unt , s de Thavil 
plied to the reduction of current in Choice will be made from amon land Comet 4Bs as a stop-gap purcha 
debtednes three final design proposa Hristo n need 
In a move to he Ip rescue Capital from ubmutted | Bristol A me Cx uld | © availa 
it unpending financial crisis, the board Dll 12) from de Plavilland Ateraft Ih mufact issured only that 
of directors last summer named USAT Co., and the Avro 740 f 1A V. Ro BA night buy up to 24 amplan 
Maj. Gen. David Baker, retired director ind Co. | vpected quantity of the order pecihcal the wt 
ot procurement and pi xduction for thr is about two dozen urplan or ‘ luctant to tackle th 
Air Materiel Command, as the airline Phe prospective purchase presents a Government refusal te ibsich thre 
pr ident AW Jul p ; doubk paradon BLA didn't p tict pray t meant that wh vould 
President J. Hl. Carmichacl was mack larly want short range jets and British have to mvest about peitlicona ana thee 
chairman of the board manufactu part larl evelopment of the aupline and would 
Baker, thus far, has been unable to to build them for BEA alon li to sell about th times the p 
irest the airline downward financial Ihe auline has been finmly wedded | ler to break cn 
trend and, since hi ippomntment, Cap to thr turboprop airplane and BLA Other fact hea lashed mor ld 
ital has been for ed to request the Civil Charman Lord Sholto Douglas ta ite 1 the mmufacturer lukewarm 
Acronautics Board for a return to a sub nd that at on 


idy statu AW Nov. 11, on idetinited! 


is wide as two 


Three abreast seats of Douglas DCS jetliner’s first class configuration are 
DC-8 Jet Stresses abreast first class seats currcautly service, Dougla Mockup show wide 


uncluttered overhead design. Cold air outlet dinmg lights and stewarde call button we 


mounted on seatbacks im front of passenger (tility table position remam level when 
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Coy Hasilland 
hard, but ten oO give | the com 
panics some d possibl 
vorld- wide ile ) 
( ipital 


ele 


financial post i i not 
ome comy felt, and fu- 
fure financing might be a difficult task. 
Not all Kuropean operators were con- 
that 
i even for competitive 
vere the 


ome future 


hort range jet nec 


Nor 


ina rush to te up place on 


production lines for an 
till on paper 

to place these 
1964 


irpl tie 
airplane 

Ihe air 
ibo ill 


ice by Januar 
demanding 

but at the time is asking for 

‘ iting ( ipacit up to about 100 pa 
nger i peed of Mach 0.95, 

i stage length of 1,000 mi. 
nd the ability to operate out of a 
6 |e ngth field on hot days 


ATi 


cruise 


I tack 
led the manifold problems of the pro 
None of them has talked much 
final probably 
because it is not 
fined. But the common problem for all 
three has revolved around the type ind 


rplant 


po il 
about a configuration 


vet completel cle 


number of 

burst 
to look 
under the wing 
on at the 
brench 


tendency of the designer 

it four podded 

in the Amenecan sts 
tail in the new-fash 
Such engines 

ibout Ib 

ind would have 


fuselage 
honed mode, 
vould to deliver 
thrust cach for takeoff 
o be helt nall and with low fuel con 
Iengines lke that didn’t ex 
ist o Bristol and Rolls-Rovee turted 


vork on them design 


brave 


New Powerplants 
Bristol ck cloped the B. J 17 and 


pecified it for one of thew short range 
jet Rolls turned out a pro 
po for the RB. 140 in about the 
Both these 
deve loprne nt 


une thrust category wer 

w powerplant m oa 

It 
cale existing company engines to do 
the job 

bor this and operational reasons, the 
deseners of the artrames looked 
it the requirements Instead of 
crn of them considered three 
of lugher thrust. Asice 
ble structural) tucker 
stall three im asvinmetrical au 
the powerplant becurne 
ittainable size. Bristol had an Olympus 

»3 variation that might do the job 
and Rolls was busy scaling its Conway 
down to the R. B. 141 

The three layouts took shape—with 
optional geometry—around either three 
Most informed ob 
servers beheve that each final 
fguration submitted for BEA technical 
analysis showed three engines in a rear 
fusclage mounting. ‘Two of the engines 
are mounted on a short pylons at the 


wasnt po ible to adopt or 


four 
connie 
from the possi 
necded to m 


planes 


or four engines 


con 


30 


mounted if the 
than 


ing position below 


fin rather 


Opinion on the fina 
has swung on a cir ular path from one 
company to the othe Ihe 1 on 
nian B introducimeg thre 


proponent BEA 


cited ar 
DH 121 if 
jet flect logistic would be 
by the use of plane fron 

Alone among th 
Havilland ha t 


experience, gained the hard way 


implified 
ingle manu 


facturer three com 


tran port 


Bristol Problems 


Bristol ha 
trouble 
Britannia, and it 
when all the returns are in for the 
vear may be a bit tenuou lhe com 
capacity 1 tied up 

extent il 
BEA transport 
il follow-on to Britam 
Bristol cng vould 
n detail cde 


! 
vhen Britan 


cle lis 
vith the 
po ition 


been ha ng 
ind teething trouble 


financial 


produc tion 
Britanmias to 


pats 
with 


though pha ing in the 


could he i logi 


nia production nee! 
have a 


work on at a tin 


also nev projec 
ign to 
nia detail design wa 
Avro has had 
much of it bad, u transport 
Kut it has not 
tent also doa pn tor 
recent cx 
Vulcan 


qualifi it for construction of 


pha ing out 


PCTICIICS 


pioneering. The ipa 
permence with large multi-jet 
bombers 


large 


performance catego 0 


transpor im the 
iso thr 


multi-jet 


loudly its 


compat have yonounced 
willing to finance the 
whol pre itself 
Chronologicall thre 

had its evele than two ims ago 
BEA’'s chief executive A. Milward 
id BEA would rather do without jet 
But second look it the po ible trafh 
patterns for the late and early 
1OO0s was 


1950s 
disturbing ] uropean Cal 


would — be competing against 
's turboprops with jet irliners, first 
wavelle and later the bie Bocing 

ind Douglas D¢ cr 

This was an unpleasant thought to 
BEA, and the technical 
Crp rts retired to their office to sweat 
out the details of a short range jet suited 
to ther own route structure and trathe 

\t that British Overseas Au 
ways Corp. was still looking for a me 
and all the prospective 
manufacturers received the BEA 
specications tried to align them with 
the BOAC specifications for a maxi 
mum economy. But it wouldn't work 
Vickers dropped out of the BEA field, 
preferring to concentrate on the BOAC 
jet and to leave the BEA problems to 
other manufacturers. 

In the summer of 1956, 
lines announced its order for 
range Comet 4As, and this was followed 
immediately by prodding of BEA to do 


Corpor ition 


tii 


chume-range jet 


who 


Capital Air 
short 


the same to the continent 
react 

But BEA did 
navian Airwa S\ 
tor of BEA in Europe 


velle from 


react when 

tem, route cor 
bought it 
Sud <A 


ce CISION 


rance 
\ in a quick 
in time for Farnborough this vear—th 
top-gap purchase of a fleet of six Comet 
+Bs for operations beginning im 196! 
Since then, there has been 
but silence from the airline. Sal ind 
technical executives of the three nn 


had sh 


harned dar vuitin for 


nothing 


pamies concerned have 


night md 
the decision which was, in more or le 
the words of Avro’s Sir Roy Dobson 
expected inv week now for month 
Biggest risk to the prospective manu 
Lack of 
subsidy in this project and the 
quantity of the makes it 
tory that the sold abroad. But 
meeting the requirement if 
BEA does not 
to delight other airline 
Hawker-Sidde les 
ization of Avro, ha 
it would be 
short range jet on company fund 
tol might also be willing to tal 
chance Havilland 
than Tlawk 
ome qualms about 
particularl 
of the 


vith 


ernment 
nall 


manda 


facturer is financial 


order 
type he 
pecih 
necessarily produce an 
group parent « 
officiall tut 


willing to develop 


he Wig 
r-Siddel 


taller 
ha had 
the dev lopin nt 
of the loss suffered as one 
CQUCIICE of it 
transportation 
De Havilland is trying 
of pioneering on this job, ac 


group 
prones ring 


kind 


{ 
ording to 


inother 


unformed sources. ‘The company h 
proposed that the cost of the ce lop 
hared by component manu 
facturers Rolls-Rovee for CX 
would in effect donate the powerpl nt 
Other would  beconn 
partners in the risk with de Havilland 
so that the load would be 

Regardless of the final ar 
for financing, it is almost a 
that manufacturing thes¢ 
BLA is going to be mor pre ductive of 
prestige than of profits 


ATA Board Members 


Named to Plans Panel 


Washington—Members of the Board 
of Directors of the Air Tran port Assn 
last week were named as the Air Tran 
port Panel of the Transportation Assn 
of America. Chairman of the Panel is 
C. E. Woolman, president and general 
manager of Delta Air Lines 

The Air Transport Panel is one of 
eight groups in the ‘Transport Assn. of 
America’s national cooperative project 
representing users, investors and six 
forms of transport. Purpose of the 
panel is to develop proposals for a na 
tional transportation policy. 


ment be 


npl 
ontractor 


pread 
ingement 
certaint 


urplane for 
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i} New Routes Recommended for Mid-West 


By Ford Eastman of the Omaha-Denver-Casper segment Joseph and Kansas City, Mo. Chi 
ind the Bismarck-Mandan-Den in ‘interm ciate pot Rockt 
additions and ~=ment if each intermediate pot on th Dubuque, Waterloo, Mason City and 
improvements im the local air service hrst segment are s¢ d by at | t two hort Dodge, Lowa, and beyond 
pattern in seven mid-western states have daily round trips between terminals and Dod to Sioux Cut lowa, and be 
been recommended by Civil Aeronau the second by two daily round t ip ond bort Dod to Omaha. Nel 
tics Board Examiner Curtin C. Hendes from Denver Des Momes and lowa Cit il bevond 
on e That Frontier may overfly Alliance, Lowa City to Dubuque and Ch 
If the recommendations are adopted Scott luff, Sidi md Sterling on ind be i] lowa city to Clifton, lowa 
by the Board, it will fill a void in local = flights over all or part of the Omaha nd Chicago; Minneapolis/St. Paul and 
rvice that has existed in North and Denver-Ca pel ment the Bi 1 Rochester Nhlinn 
South Dakota. Nebraska. lowa. marck-Mandan-Denver egment pro Mason City and | t Dod lowa, 
Wisconsin and Minnesota, an arca ided that the points a lon at Moines and Chica ma Ott 1 and 
which the examiner terms the nation least two dail ound trips to Denve Burlington, Low mad Peorna, Uh: Ch 
ywead basket hether operated ove cither segment go and Kansas Cit \l 1) i 
Ile added that the new pattern vould of the route port | I] Burnet 
ost an estimated $2.506.503 “brea e That Frontier min erfly lmpernal lowa. and St. J ph. Mo 
even pay” to local airline Nebr., on flights over all t of the @ That these route ment bet! 
Henderson also ommended that Omaha-Denver pel cgment pro ()zarh md Nort! ( itral The) 
lrontier, North Central and Ozark au ded it as served on at least one dail hould be auth 1 on the nclition 
lines be authorized to provide the mayor round tip to Denver that aft ly ant t vont | 
portion of the service e That Frontier shall hedu ri received tw hail ul 
fo a mininum of two ite recat be overflown on flreht 
Examiner's Proposals points on flights between Den ind all of the segment pt that 
Ii complete recommendations are Omaha and between Denver and Rapid flights between the local carries t 
That Braniff Airways’ temporary Cit minal pots that 
tificate authorizing service to Lincoln, eThat North Central Airline’s rout trunk auhne, a minnnum of two int 
Neb... be made pe manent No be mended as t mediate pout hall ed 
That Braniff’s services should be su Between Minot, N. and  eThat Northwest Airline’s 
1 at Minot and Bismarck-Man ipoli St Paul Jamestown, N. be pended 
dan, N. D Aberdeen; IHluron, and Mandan, N. D., Aberdeen, ane e that United Air Lin 
Watertown. S. D. Burlineton. Fort Brookin S. D. between Sioux Fall lowa Citv. lowa. Grand Islan 
| Dodge Mason ind Ottumwa S. D ind Minneapolis/St. | nd 
lowa; Moline and Ouiney, IIL, and St Mitchell Huron and Watertown pended 
Joseph, Mo., and also the airline's. pres S. D., between Sioux Falls and Min e That the service of Western A j 
ent route between Des Moin and neapolis/St. Paul via Worthington and Lines at Allan Chie 1 Scott iL 
Sioux City. lowa NMlankato: between Grand | N. Neb Brookin Hot Soy 
e That Braniff's service at Rochester ind Omaha via bargo, N. Water Spearfish, So oD nd Nlankato 
hould not be su p nded, cde town, Brookings, Sioux Falls, Yankton Rochester, Minn, be by th 
leted or transferred ind Sioux Cit md) Norfolk 
e That Frontier Airlines be authorized between Bismarck-Mandan and 
to serve for a period ot tive ears be Nini ipoh St Paul iis Jamestown Area's Growth 
tween Ounaha and imtermediat point md bargo- Moorhese N 1) hergu na that 
it Columbus, Lincoln, Grand Island balls and Alexandna, Minn; betw wea ha fant 
Ha tings Kearney North Platte Mi ip lis/St Paul and Minot vthoon mifact 
Cook, Impenal, Alliance and Sidney Bramerd, Bemuid f River ha tivit { 
Neb Sterling Colo. and Scottsbluff ball in Crain bork md i 
Neb.. and beyond Scottsblutt to Den Devi Lal N. D.: bet OD thon 
cer, beyond Scotsbluff via intermediate ipolis/St. Milwaul \\ i 
points Lusk and Dougla ind Clare, Marshh 1 A il 
the terminal Casper, and beyond the ton, W \shlan \\ ly 
Bismarck-Mandan terminal to Lemon be added t ft 
nd Spearfish, S ID)., Newcastle, Wyo North ¢ it te between the citi t het 
Rapid City, Hot Springs, S. D of Duluth Sup i lronwoo f it 
Chadron, Alhance and Scottsbluff, Neb Mich 
Chevenne, Wyo.: e That the certificate held ()7 fi t tution 
lin Colo md the Denver Airport Airlines be am t t 
minal ice between mcapo | i thi 
That lrontier’s certificate be amended Davenport lowa/ Molin th 
to authonze Minot, N. D., as an alter Rochest ind \ustin/Albert Lea il -se tut 
ite intermediate point to Dickinson \l Cut Wat U.S t! 
N.D n the airline’s present segment Cedar Rapi lowa: Si Cn dd Se , 
between Walliston, N. D md Bi i it f 
That these route segments should be Omah ul th it te | 
uthorized subject to the condition that lancoln and Beatrice Nebr bevond t! 
lrontier be allowed to overfly any inter Beatn | r 
mediate pomt on flights over all or part City, Mo | Beat to dt ! t t 
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Indian Airline Tests Noratlas 


Noratlas 2 


508 which currently is undergoing tests in India is powered by Pratt & Whitney 


R2500 CB 17s developing 2,500 hp. Usually the Noratlas is powered by Bristol Hercules 


engines built in France by Snecma, Uhe 


black d prope Ihe 


2505 also uses Hamilton Standard 4346.60 three 


Because of its use in areas where landing altitudes are substantially above 


sea level, the 2508 also is equipped with wingtip Turbomeca Marbore jets developing about 


SSO Ib. thrust each 
which hope s to establish a 
this link 
Route 


19000 ft 


route 


approving ilready has been 


will have to be flown 


altituck 


governments 


ment that 


The 2508 in photo is being tested by private Indian airline, 
between 
worked 
at altitudes of 21,000-23,000 ft 


can be held on one 


Kalinga, 
libet. An 


Indian md 


agreement 
Red China 


with require 


tleutta and Lhasa 


out between the 


engine. If tests prove satistactory, 


Kalinga probably will buy from four to six Noratlas 2508s. 


Night Coach Fare Cut 
Proposed by National 


Washington—National Airlines last 
veck petitioned the Civil Acronauti 
toard for a night 


between five 


reduction. m 
coach fare northern cities 
ind six pomts on its route hie 
s would be applicable onl 
on certain days of the 

Walter Sternberg, semor vice presi 
dent trafhe and sales incl the plan Was 
made an effort to 
balance Plorida vacation travel demand 
Ile pomted out that demand for 


is lngh during weekends and lower dur- 


proposed fare 
week 


broaden and 
pace 


iy vecekdays 
National asked tor 
cxcursion coach fare tor 
ifter 10 P.M. from Boston, Philadel 
plia, New York, Newark of Washing 
ton on Sundar 
days to Jacksonville, Orlando 
St. Petersburg/Clearwater or Miami 
Return trp under the excursion fare 
to be completed within Lé 
might coach service trom 
lorda on clay W sdavs or 
hursdays L.ffective date 
from Jan. 13 to May 30, 


CXPCrinn 


departure 


ould i\¢ 


cla using 


would be 
Sternberg 
ud 

Based on ou 


be lie \¢ 


EXPCTICHCE Stern 
berg san Wwe that National 

plan will effectively level trathe and give 
those so an inducement to 
travel on other than weekend 
This in turn will help tourst attraction 
and accommodations im the areas which 
we serve to level out their guest book 
ings and thus unprove ther mid-week 


who can do 
days 


Status 


32 


Sternberg 


im Walt 


the proposed tare 1S 
related to the 
before 


in 


fare 
the CAB in 
ecking a 
idded that 
part ot the problem 
met with cttorts 
vhen that can be 
that 


proposals now 


which domestu 
fare mcrease however 


National 


of rising cost 


beheve 
can ln 
fo mecrease revenue 


done by selling seat vould other- 


be flying cmipt 


Wise 


Subsidy No Solution, 
Smith Tells Forum 


New York ubsidy 
should no longer be available to 
tic trunmkline Amencan Airline 
dent ¢ R. Smuth told msurance 
CXCCUTIVE ita it tran porta 
tion anvestment forum li 
Smith ud the 
better off m the long run it the 
ubsidy policy for 
learly 


Coovermment 
domes 
) 
| resi 


coll 


pans 


mild be 
ment idopte la non 
pelled out thr pol 
ind unequivor il] 

official said, have re la pont 


ound reg 


them and 
operation the Amerncan 
vher 
with sound manageme incl 
ulation, self-sufficient hould 
to be possible wv the future 
ircas Of alt 


encourage d 


ration 
continu 
Reduction of subsidy in 
transportation hould 
but availability of subsidy to overseas 
carriers and local service hould 
interest 


virline 
be retained in the publi 
Subsidization of one carmer on a 


route served by several carnet vouk 


crously change the compe titiv« itua 
Smuth said. ¢ 
compet d among themselve 


basis would find themselv 


tion who formerlh 
on anh ¢ qu il 


compcting 


against a carner partly underwritten by 
the treasury of the federal government 

Some lenders of capital might con 
ider the risk less if repayment is guar 
unteed through the need section of the 
Civil Aeronautics Act, Smith said, but 
this may a sound view. Lender 
deal with many airline 
guaranteeing one loan 
little comfort if other 


aged by ubsidized compe tition 


not be 
COM palit ind 

would be ot 
loans were dam 
Smith 


them to 


Regarding local service carrier 
nd it difficult for 
make maller 
vithout 
ile a 


would he 
i living in serving 
federal help 
ul eful 
hould continue 
Subsidy 


cl to 


secaus they 


service, reasonable aid 
hould not be pro ided, how 

underwrite local 

] 


ctition on route idequatel 


ubsidy-free 


New Stock Program 
Proposed for Hughes 


W ashington—Settloment of th 
Iran W orld \tl 
Northeast Arline po ible commor 
ontrol case Ippe ired probable last 
following i 
iting stock 

hic propo il—that the 
olved, mecluding the CAB 
ited ceptable vou 
retain hi ton 
whi h 51° 
ist but 


propo inl 


interest 
i designated bank 
tock im mat 


an hi 


would vote the 


tcl concermmge the inline 
ilso controls TWA throu 
in lool Co 
An carher 
down by 
mminer Paul N 
t did not establish an irre 
im trust for Hughie 
Pteitter nd that. 
il, Hughes would ha 
voke the voting trust 
itter of law Ihe CAB 
proceeding to determine | Hu 
Atha tock had given hin ontrol 
Northeast without prior Board appt 


igrcecment wa tt 
A\cronauti Board 
Pfeiffer on the gro 


Atha 


under the 


Burton Named to Head 
Washington National 


Washington—L. W. Burton, 
tor of the Civil Aeronautics Administt 
tion's Office of Plans and D 
Wa named director of W 
National Airport last week 
Administrator Jame Py 
date of the ippointment 

Burton operated 
Orlando, Fla.. and San Juan 
Rico, will sueceed Bennett Griffin 
is retiring from CAA after 26 v« 
government service, the last 10 a 


tor of Wa hington National 


ho h 
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SHORTLINES 


> American Airlines will begin nonstop 
CTVICt betw Chu igo ind 
City on Jan, 5—the first nonstop sen 


) point by an Amer 
can carner. daily flught will be made 
Douglas DC-7 in | first 
lass-tourist configuration. ‘The 
ommodate 32 “Mercur 


ombines 


ins to ace 


engers and 38 “Roval Coachman 
| engers on the same aircraft. Amer 
n plans to hedule the daily Chicago 


P.NI with il at 


departure at | 


Ni Mico Cots it 6 15 PNI Departure 
from Mexico City will be at 11:55 PM 
riving in Chicago at 5:40 AM 


Pi lying Viger Line and the Milita 
\ir Transport Service have renewed a 
ontract under which blying liger ha 

basic commercial au 


CCH TON ding 


lift between the U.S. and Japan. Du 
ing the last six months, the airline ha 
provided nearly $7 million in transporta 
tion, mac + round trip 


i total of 1S 


| 0 passengers a total of 


near 


VUU pa enger- mil irmed 
1 
million Ib. of carge 


extends the service 


ipproxim ite] 
jhe new ont t 


for another six months 


Trans World Airlines clans a new 
rd for pounds of mail carned over 
caus im one da IWA flew 1.000 Ib 
of mail to | IrOpe on De | mcluding 
()f lb. of Christmas mail to Ann 
nnelin | rankfurt which flown 
nan all-mail Lockheed Super Con 
tellation Ihe remaming S000 Ib 
vas carned on mine regular passenger 
flight to London Rome Nladnid 
/\ h, Geneva, Milan and Athen 
> Universal Airlines and United State 
Overseas Airline upplemental car 
cre granted permission by the Civil 


\cronauti Board to operate 

flight ich betw York mid 

\iiami and Chicago and Miami to han 
holida traff from De 


© Trans World Airlines will begin regu 


i hedul flicht to Bangkol nal 
Manila Jan. |. With the opening of 
the new rout ld 
through connection vith North t 
\ vw at Manila wall be po ible 


© Convair has awarded 


tract to Burton Rodgers lechnical 

framing Inc. to build kpit 
cedure tramer for the SSO. turbe 

port 

P Airline business settled through the 

national Air Tran pe t Assn. 

Hon t | durin the t 

ith iY 7 ho da 


1957 
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AIRLINE OBSERVER 


© \vailable seat-mil t hi led ricrs will hit a new high 
me th \ t No it ke the vear 
ha CT | | tl | th Wal 
niy | \irline load factors droppes percentage points durin 
Noverbe is compared with the 1X f | Load factor for 
th nonth wa npared thi th Phe month! 
hine follow a tron hat | nt il 
first took place m April thon that th it 
mules wall ich t that of last 


P American Airlines reports declines in all trafhe categories during Novem 


ber as compared with the same month of 1956. Passenger-miles flown 

dipped over 4°7 and air freight showed a 12°) drop. Mlail was down 4.4 

and express fell 19°7 beiow the November, 1956, ton-mile figure 

> | mit 1 Aw ill hy i val tran 
ts t its total t | li Litton th | 


Dougla 1 fturborct on orc 


© Pilots of five scheduled airlines were in the process of taking strike votes 


last week. Pilots at American, Central, West Coast and Wester Airlines 
are in conflict over pay rates and working conditions. Pilots of Eastern 
Air Lines are voting on the crew composition issuc, a controversy over 


whether flight engineers or pilots shall serve as crew members on jet trans 


ports (AW Dec 2p 45) 


Slattery, Civil Aeronautics Boa format hict 
moved into the CAB hil SD it hich bh 
the carmuairh of a secon ttcmpt t } |} 

t to h t ti | 
win tt havin th th 
\t the ( 1 Acronaut \ wistrat | \\ fot t 
branch ha nm rely tt 
Nathan mia if {{ tt 
transfer to Kan Cit ( Planch 
\\ hington pre oft sf \ \ 

in int iti 
PSovict Union is especially pleased with the comparison of Nloscow 


Copenhagen service by Acroflot’s Tu-l04 turbojyets and Scandimavian Aw 


line System DC-6s because it will give the prestige-conscious Russian carne 
SAS than it has enjoved. Russian 
about five hour Now, the Soviet 
he. 25 min 


a larger flving time advantage over 
say their [l-l4s made the trip in 
“our Tu-l04s will fly from Moscow to Copenhagen in 


SAS DC-6s 


claim 
compared with 4 hr. for the 


ington t i ! 

t} fi t test 

> New York Airways entire flect of three Sikorsky S-5S and five 8-55 heli 


1 S15 million package with spares, tool 

signed an agrecment with William 
to handle the sak New York Au 
AW Dec, 16, p. 40 


copters is being offered for sale ay 
and advisory service. The airline last weck 
C:. Wold Associates, New York broker 


ways is considering a switch to Vertol 44B equipment 


t noth i | 
\l 1) ( 
CWA but | 1) () \ 


w 
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Airline Income and Expenses —Third Quarter, 1957 


(IN DOLLARS) 


Passenyer 
Revenue 


DOMESTIC TRUNK 


Mail 
Revenue 
(U. $.) 


American $70,022,262 $1,557,675 
Braniff 12,900,166 310,940 
Capital 23,911,379 512,468 
Continental 6,154,491 135,175 
Delta 17,079,305 371,47) 
Eastern 52,622,831 612,669 
National 9,334,041 209 , 268 
Northeas! 4,613,650 58,935 
Northwest 14,434,255 378,235 
Trans World 52,595,254 930,417 
United 68,401,015 2,268,673 
Western 10,654,120 242,46) 
INTERNATIONAL 
American 1,352,223 16,126 
Braniff 2,052,842 30,354 
Caribbean-Atlantic 446,250 5,426 
Delta 1,618,085 13,361 
Eastern 5,219,681 96,546 
National 706,011 13,229 
Northwest §,635,220 1,363,034 
Pan American 
Alaska 1,478,945 59,334 
Atlantic 35,274,113 1,620,620 
Latin America 19,767,863) 537 , 562 
Pacific 16,821,048 1,218,261 
Panagrea | 3,804,849 116,089 
Trans World 19,853,188 1,227,969 
United 4,470,426 99,579 
Western 285,716 1,455 
LOCAL SERVICE 
Allegheny 1,567,534 32,53) 
Bonanza 507 ,009 7,365 
Central 408,000 11,000 
Frontier 989,000 26,000 
Lake Central 433,212 12,128 
Mohawk 1,453,701 15,980 
North Central 2,227,658 57,124 
Oxark 1,174,367 29,099 
Piedmont 1,482,900 25,599 
Southern 592,406 23,390 
Southwest 1,080,868 27 , 983 
Trans-Texas 675,557 28,757 
West Coast 709,179 12,617 
HAWAIIAN 
Hawaiian 1,557,268 8,259 
Trans-Pacific 756,62) 3,025 
CARGO LINES 
Acrovias sud Americana 
Flying Tiger 
Riddle 22,852 
Seaboard & Western 
Slick 47,229 
HELICOPTER 
Chicago Helicopter 98,180 17,051 
Los Angeles Airways 52,571 29,373 
New York Airways 160,93) 14,195 
ALASKA 
Alaska Airlines 495,35! 136,948 
Alaska Coastol 252,628 26, 487 
Cordova 43,460 27,773 
Ellis 203, 166 14,828 
Pacific Northern 2,219,444 182,439 


* Not available. 
Compiled by AVIATION WEEK from airline 


Property 
Revenue 


$6,268,034 
697 ,703 
890, 150 
268,975 
1,058,874 
2,137,756 
582,250 
161,124 
1,078,517 
2,173,420 
5,120,368 
422,494 


212,44) 
213,999 

15,669 
107,798 
174,863 

40,635 
863,348 


196,882 
2,990,164 
4,212,442 
2,155,199 

641,145 
1,209,889 
65,922 
2,237 


82,725 
19,649 
22,000 
93,000 
24,000 
76,39) 
58,923 
61,465 
51,723 
18,666 
25,12) 
53,82) 
20 ,892 


199,369 
33,522 


439,762 
2,149,710 
1,416,370 

849,362 
1,941,625 


1,252 
20,488 
15,333 


226,919 
34,695 
23,854 
24,055 

293,940 


Charter 
Revenue 


$101,839 
113,664 
14,538 


195,381 
3,794 
30,53) 
4,919 
8,126 
52,080 
469,706 
16,158 


9,376 


102,439 
11,70) 
33,467 


4\ ,662 
896,556 
616,195 

1,130,866 

66,704 
353,586 

12,000 


21,050 
29,000 
18,000 


22,874 
62,76) 
17,955 
14,868 
15,975 
43,532 
16,13) 

6,025 


11,339 
5,579 


38,442 
7,195,036 
62,452 
4,411,815 
3,133,395 


1,067 
18,405 


263, 285 
44,252 
321,332 
286,611 
18,296 


reports to the Civil Aeronautics Board. 


Federal 
Subsidy 


$11,111 


20 ,000 


502,520 
332,432 
572,000 
546,000 
455,716 
341,422 
443,073 
673,003 
625,338 
493,459 
447 ,285 
745,362 
390,014 


233,689 
238 , 807 
527 , 506 


278,940 
95,259 
45,489 
65,524 

228,372 


Total 
Operating 
Revenue 


Total 
Operating 
Expenses 


$78,224,796 $72,161,991 


14,074,952 
25,488,494 
6,636,028 
18,794,871 
55,982,545 
10,384,173 
4,885,397 
15,990,363 
56, 563, 486 
76,880,535 
11,595,244 


1,643,285 
2,353,414 

491,383 
1,746,549 
5,605,061 

772, 866 
8,171,136 


1,782,814 
41,232,632 
25,819,189 
22,119,872 

5,229,004 
23,277,591 

4,695,401 

290 , 639 


2,197,039 

892,048 
1,049,000 
1,683,000 

925,801 
2,431,435 
2,858,333 
1,960,146 
2,246,146 
1,147,518 
1,630,304 
1,738,147 
1,142,010 


1,816,294 
824,948 


491,276 
9,466,631 
1,489,215 
5,255,314 
5,159,488 


351,878 
342, 987 
760,605 


1,416,840 
462,005 
467,455 
339,926 

2,966,253 


12,941,447 
25,094,072 
6,303, 304 
18,215,527 
55,621,183 
10, 623, 800 
5,764,947 
14,275,059 
53,694,997 
67,279,653 
9,336, 667 


1,421,890 
2,165,592 

432,870 
1,428,083 
4,880,013 

771,467 
6,347,472 


2,113,602 
32,616,684 
24,644,137 
19,073,391 

4,900,393 
19,209,787 

3,370,068 

425, 400 


2,244,265 

947 ,084 
1,148,000 
1,587,000 

907,416 
2,185,170 
2,935,422 
1,970, 186 
2,085,810 
1,153, 564 
1,470,723 
1,644,470 
1,120,689 


1,580,948 
728,521 


461,112 
8,969, 188 
2,077 ,037 
5,575,359 
5,456,650 


415,362 


298,783 


655, 560 


1,505,033 
378,575 
427 ,540 
284,431 

2,585,840 


Net 
Income 
(Before 
Taxes) 


$6,259,748 
953, 367 
478,920 
329,143 
466, 329 
297 , 423 
259,150 
867 ,553 
1,818,076 
2,928,997 
9,168,305 
2,060, 481 


221,194 
156,626 
58,547 
301, 609 
695,071 
1,746 
2,944,132 


326, 358 
8,384, 239 
1,556,957 
3,096, 863 

819, 480 
3,916,949 
1,298, 877 

68,142 


— 56,428 
96,000 
102,000 
8,877 

— 142,931 
175,128 
87,995 
26,915 
203,043 
7,792 
138,232 
95,725 
14,772 


209 , 563 
92,486 


1,131 
1,319,516 
564,095 
— 366,615 
478, 222 


81,492 
42,879 
99,578 


— 180,408 
80,780 
26,936 
54,789 

336, 305 
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0,000 Ibs. (dry) thrust in its early development, 
The outstanding performance of the IROQUOIS, 


he 


4 
| 
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THE ROOT OF THE MATTER 
MEMBER: A.V. ROE CANADA LIMITED & THE HAWKER SIDDELEY GROUP 
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A SUNDAY PUNCH FOR DAILY 
Army's Nike-Hercules 


i 


An Army missile with a lethal 


wallop, the Nike-Hercules will 


deliver a knock-out blow to 
enemy air aggression—Sunday 
and every day, around the clock. 
Nike's knuckle-duster is its 
warhead—loaded and tested, 
developed and delivered 

by Aerojet-General's Explosive 


Ordnance Division. 


CORPORATION 


A Subsidiary of AZUSA AND 
The General Tire SACRAMENTO, 
& Rubber Company CALIFORNIA 


| 
i 
7 
f 
J 
; 
= 
| ‘re 
| 
36 


MISSILE ENGINEERING 
Solid Fuels May Claim Big- Missile Field 


By Russell Hawkes A trend toward solid propellants fo them. Thackwell points out that 
big rockct ti licl kets hold the 
Redlands, Calif.—Solid tucl rocket Chict reasons tor th we the militar iltitu recor thi ¢! lron 
will play an umportant, if not dominant advantages offered by Curtamn 
role in the large-missile field, according Reliability. Once through its devclop It as) trae that) liqui yropellant 
to staff member ind officials of Grand ment program, a olid prope lant rocket in 
Central Rocket Co. her can be ¢ pe ted to give irtuall boo favor but thy ip has narrow tan 
Hl. ‘Vhackwell, assistant pre ident rehability ent vhen the proportion 
points out that the only limit to the @ Kconomy. ‘|The result of good rehabil of pa load to propellant weight os small 
size and power of a solid propellant itv i a cutom the number of rocket 10) or le performance ms mor 
rocket 1s set by the means of tran port which must be produced to destroy a ponsive to changes m= the ma iti 
from factory to pad. Kven this limit — target propellant eight te 
could be overcome by building the case base of handling lo lant) than to chang it 
and casting the charge in the launching due to a smaller list of pecihic 
area. since relatively litth HaNpOwe! cquipment required, sm ler manpowe! Ihe reason for this is evident in the 
or floor area is needed requircment fewer parts to Deo rain formula for drag-free burnout velocity 
Despite the ease with which big solid tained, et in honzontal flight 
propellant motors can be built. ‘Thack Short count-down., solid tucled \ WW 
well report that multiple stage or rocket stands on the pad mo firme con Lhe burnout velocit \ is 4a direct 
clusters of rockets are a mor probable dition: it can retahate within function of | tha pecitic impulse 
' response to demands for range, altitude or seconds of the trst detection of an ind a loganthune function of VS \\ 
and speed. Since growth factor m= a ittack. ‘This munimizes the danger of the mass rate 


rocket is the cube of an increase m its being destroved on the pad. Storabh 


pu loud (to a verplant designer pu liquid propellant mtended to h th 
load as anvthing not connected with ime advantage are making progt Phe advanta f fu het 
propulsion rather than a linear function the laboratory but a tt to two thin 
as if 1S im aurcraft, designers welcom reach an operational sta for ypellant ill Donut 
the chance to drop ont pend tine th it th 
tor thereby increasing the ratio of vell known than tl wert t of yhant 

propellant weight to weight of inert tu is the fact that hil init he f t , iit 
warts in the later stages of powered t t t tn 
flight vith prop lant ro t not t that ti t t 


Bucking a Trend 
\ ording to ¢ hark | Bart! A 
dent of thr (,rand ( itral 


thie 


opellant vould mise p ul 
chic that would limit freedom to ich 
thre t fuel for the job regardl of it 


lo go into the airframe or guidance 


DUSITICS SE would be to compet th 
their own customer Bartle regard 
this as a usele risk since the compan 


domg quite well as a powerplant sup 
plicr. At the moment, Grand Cential 1 
not seeking contracts for the design of 


i whole missile unl it is nearly all 


engine with only rudimentary airframe 


or guidance 

progre of the rocket de 
ign art, Thackwell said that with solid 
propellants it would be po ible to put , 
in American rocket on the moon : 


within a vear In five vears i manned 
itellite could be in its orbit and an un wr 
manned rocket could bit) Mar \ 


manned. solid fuel rocket could be on BRAMLEY-BEKEN propellant mixer being installed at Grand Central's Redlands plant 


10 vears cost $100,000, is said to be largest in country. Unit will be in operation by mid January 


the moon in 


17 


1957 
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Rocketdyne Tests, Delivers Redstone Engine 


Redstone rocket engine delivers more than 75,000 Ib. thrust while undergoing static test 
at Rocketdyne’s propulsion field laboratory site near Los Angeles (above). Up to 10 con- 
secutive full-power runs were made in early test program with single engine assemblies, 
company claims. Army Ballistic Missile Agency personnel unpack Redstone Rocketdyne 
engine at Redstone Arsenal, Huntsville, Ala., after delivery from Canoga Park, Calif. (below). 
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fuel rocket performance in the next five 
years will result not from the perfes 
tion of super fuels but trom the appli 
cation of known techniques to reduc 
the weight of case, nozzle and othe: 
inert part thereby increasing mass 
ratios 

Grand Central claims the first svs 
tematic approach to optimizing ra ign 
of solid propellant motors and to this 
is attributed the winning of a design 
and production contract for Vanguard 
Stage 3. Thackwell calls this the highest 
performance solid fueled rocket suc 
cessfully tested in this country 

The Grand Central approach to opti 
mization is essentially the weapon sys 
tem concept used to prevent engine 
design parameters from being subordi 
nated to airframe or guidance parame 
ters without early consideration of the 
performance sacrifices entailed 

Grand Central engineers decry the 
idea that off-the-shelf engines or en 
gines designed for some other applica 
tion can be used in other cases without 
causing important performance losses 


Thackwell has stated three general 
axioms to be observed in designing an 
optimum performance rocket 
e“Enable the missile designer to co 
ordinate the rocket motor development 
as well as the development of the rest 
of the missile 
e “Allow the solid propellant motor 
designer the greatest possible latitude 
with regard to motor diameter and 
burning time 
e “Remember that the lightest solid 
propellant rocket motor is not neces 
sarily the best one for the job at 

lo get maximum performance and 
efhciency the engine designer must be 
free to juggle a number of variables in 
cluding: diameter, slenderness (length 
to diameter ratio), charge port (hollow 
center) cross-sectional area, nozzle 
throat area, combustion pressure, burn 
ing rate, burning area, radial burning 
distance (from original port surface to 
case) and burning time, propellant 
formulation, charge configuration, ete 
Failure to coordinate powerplant devel 
opment with that of the rest of the 
missile may present the engine designer 
with crippling restrictions on how he 
can vary such factors 


Burnout Velocity 


Velocity at burnout controls range 
and altitude if there are no wings to 
add aerodynamic lift making it the best 
single measure of rocket performance 
The responsiveness of burnout velocity 
to mass ratio is less significant when 
payload is a large part of gross but ts 
extremely important in an ultra-high 
performance missile with relativel 
small payload. It is even possible for a 
lighter rocket with higher specific im 
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| propellant 
lack lensity or the nght burning rate 
characteristi necded for the desired 


mn pul c and burning time in the nece 


i hugh specifi pulse 


hight motor case 


Design Relationships 


lhe jugghing of motor dimensions 
ind propellant characteristics required 
to find the best design may involve a 
with ile icrodynamin 
mass distribution or the dimensions of a 
warhead. Vhackwell has listed the rela 
tionships between a number of variables 
which must be kept im mind by the 
powerplant designe 
Total impulse varies as the cube of 
motor diameter for a given length 
diameter ratio and port area, A 25 
mcrease of diameter and a correspond 
ing imerease in length doubles total im 
pulse 
e There is one length-ciaimeter ratio 
for cach propellant that wall give i 
ratio for each pressure 
and payload 


Propellant weight varices parabolicalls 


with length/diameter whilg 
weight varie ilmost linearly so there ts 
one of length’ diameter bevond 


which propellant weight no longer rise 
faster than cmpt weight 

Optimum length/diameter is 
pendent of motor diameter for a given 
pavload density since both propellant 
weight and motor cmipt weight in 
proportional to the cube of diametat 

@ Best length diameter ratio tor low 
burning propellant 1 higher than that 
for fast burning prope lant 

Larger nozzle throat needed at 
length is increased without changing 
diameter because burning area and ga 
flow rate will increase proportionatel 
and wider nozzle throat is needed to 
prevent higher mnbustion pre ure 
which would increase burning rate 

@ Port area must be cnough larger than 
nozzle area to prevent port from acting 
as nozzle. If this happens, gas stream 
moves too fast, increasing burning rate 


it nozzle end of charge and causing 


dangerously ligh initial combustion 

tre 

@ Maximum propellant weight is ob 

tained by making port as small as po 

sible 

elf length/diameter ratio of the mo 

tor made ¢ ch nozzle diam 

ote ill that thy id 
port t t till la 

the wili be n yopellant at all 

@ (yreater propellant ‘ ht as allowee 

( for ind theretore 
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Army Jupiter Satellite 30 In. Long 


Army satellite and final stage rocket, to be 
launched by a modified version of the Jupi 
ter © multistage ballistic missile test velick 
(AW Dec. 9, p 77), are shown atop a tube 
about 3 ft. diameter which is presumably 
the next-to-last stage This stage is pro 
pelled by a cluster of solid fuel rockets 
Final stage is powered by a single solid-tuel 
rocket and is designed to boost the 30-in 
long, 6-in. dia. satellite to 15,000) mph 
With final stage attached, satellite length ts 
about 80 in. Weight after final stage rocket 
fuel is consumed should be about 20° Ib 
First stage is liquid-fuel rocket engine used 
in Army's Redstone 200mi. range ballistu 
missile. Lines on nose cone appear to be 
paint, not cormugations, At right, Dr, Wil 
liam Hi. Pickering, Director of the Jet Pro 


pulsion Laboratory, California Lostitute of 


Iechnology, which is assembling 
hows satellite casing and nose con I he 
launching of the itellite, designed 


to measure cosmuc ray activity, temperature 
md meteor mnpacts expected to take 


place before April 


pul nd a bett ratio of total impulse vin 
veight to have i lower mn 
| clocity and short range than anoth 
heave ket with lowe pecih 
bett hal \n cthacnt high ma 
rat | t | ) ble with 
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for jet engines and aircraft applications 


Edgewater rings 


rolled steel 


weldiess 


Edgewater Rings meet the most exacting spec- 
ifications of the engine and aircraft industries. 
The accuracy with which they are formed 
reduces the amount of machining or other 
finishing required—an important considera- 
tion especially when the more expensive ma- 


terials are used. 


Edgewater Steel Company 


P.O. Box 478 * Pittsburgh 30, Penne. 


Write for brochures giv- 
ing data on Edgewater 
Rings. 


4 smaller port and more propellant 

© Propellant specific impulse is some 
what higher at high combustion pres 
ire because the the cfh 
cacy of the nozzle 

@ Maximum speed and range for small 
payload missile can be attained only by 
using low pressure ind intermediate 
length/diameter ratios because motor ts 
uch a large part of total empty weight 
that a weight saving here cau more 
than offset gain in propellant weight 
from high pressure and large length/ 
diameter ratio 

@ Opposite is true for heavy pa load 
missile because motor weight saving 
effect on mass ratio is k significant 
than advantages of maximum specihie 
impulse and propellant weight obtained 
from high pressure and length/diamete: 
ratio 

e Slow burning propellant offers greater 
propellant weight because i much 
smaller nozzle is needed for a given 
combustion pressure, so a much smaller 
port may be used 

e Burning time is greatest with slow 
burning propellant at low pressure (low 
burning rate) and low length /diameter 
ratio (long radial burning distance from 
port to wall 

© Weight of motor case varices as th: 
cube of diameter for a given length/ 
diameter ratio and wall strength 

© Empty weight can be cut by reducing 
combustion pressure (wall strength re 
quirement 

@ Empty weight can also be reduced to 
some extent by lowering length-diam 
eter ratio 

© Percentage reduction in cmpty weight 
from reduced pressure or lower length/ 
diameter ratio is progressively greater 
as payload becomes smaller because the 
motor case becomes a larger portion of 
total empty weight 

© Higher maximum yclocity and ringe 
is given by slow burning propellant re 
gardless of diameter, length and pay 


lOO 120 140 160 18 m 


BURNOUT speed against total impulse/ 
weight ratio for two rockets with equal 
total impulse and payload shows that heavier 
rocket with lower specific impulse may out- 
perform lighter rocket. 
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SLOW burning propellant gives better maxi 


mum speed and range regardless of diam 
eter, length and payload because small 


nozzle needed to maintain a given combus 


tion pressure permuts gre iter weight of 


propellant in motor case 


ropel int il a 
neans that it t mnportant te 
pecit i small en h i 
me enough bi ) 
c of low ypellant 
Performance penalty imcurred 
neth ind pre tire 
le for l ne pell iit 


Small Staff 


While it is one of the bette KHOWT 


muftactur n the field, Grand Cen 
tral niplo nly a total of about 44 

role DCCALS of the relativel low 
ipower requirement im the building 
ft rocket mot Of the total, about 
doctoral cae mad about 40 have 
ister cle 

Solid propellants are relatively inert 
it they are handled according to Arm 


Ordnance rules for the handling of ex 
ac for the fact that 
(srand Central staft quar 
1000 acres of plant ind test arca. In 
omplete test facility it 
nont, Calif Te 

Progressivel 
pected to be don there because the cit 
of Redlands 1 


present plant and the community rela 


count 


ount for acre 


more testing cin be ex 


expanding round th 


tions problem of a rocket manufactures 
a difficult one 
Forming Charge 


The three 
of forming a propellant charge are cast 


most widely used method 


ing, extruding and molding. Grand Cen 


g 
tral uses all three. Casting is consid 
ered the better method because it 1 

S\ afe and consistent, and the pro 
pe llant bonds itself to the motor ist 


thereby insulating it from heat and pr 


enting ri from flowing 


the oth 
re competitive 
lhe compan tudving 
ture and the solid propellant ravajet 
ut these must wait fo pec pplica 
tions before full ile ce clopment will 


be practical from a busine 


tandpom 
| Tare 
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New York-! ightweight 
cmi-metal ime the best ot mou 
of materia tested b the 


National Advisory Committee for Aero 


nautics for use im heat sink type balh 
tic mussile nose com 
IHleat sink nose con nplete il 
The tor ill heat ener fran 
to varhead win cl 
wed ro-cne th tin | 
mitrast ther tvpe lie 


thie oolmng tem and heat sink 
In general terms, the heat i 
lem for an TCBM warh to fin 
ht maternal which in ita 
quantit if ( quick| ke 
centr Phe four of mia 


NACA theoreticall 


torial which the 


ubjected t these diff ilt 
fhons ar 

@Hleavy ductile materials with high 
thermal onductivit lativels low 
melting temperature md low 
heat ( opper wa taken as representa 
tive of thi group 

densit vhich retam ther trength at 
high temperature In wl X w tic 


cd ast 


il of tha 


Lightweight metals of which berv! 
in utstanding 
@Semi-metals of which bon 
vas investigated 
ults of the were 

ved in the NACA report TN 4141 
written by Jackson R. Stalder of the 


cral treatment of the mater problem 
of high speed re-entry nose mes and 
does not specifically deal with any of 
the new classes of allovs, ceramics, et 
id= combination of material that 


] 


might be used warhead 


Copper Performances 


a weight tandpoint the hea 
ductile metal uch a pper wer 
found to be completel nfenor ¢ 
graphite and bervilium. inface of 
i copper nose Come vould al have te 
hye protect 1 fron 
centr 

Refract etal li Ii LX 


NACA Evaluates Four Classes 
Of Missile Nose Cone Materials 


metal ma 


vhen 1 lin a nose con It ha hi 
trength vorght rat it clevated 
perat It «cistnibutes heat well 
if fia i lugh thermal conductivit 
nd a hugh pect heat requil ila 
nount of heat ene to raise the ten 
erat fa unit me ad 
hu lt an 
wan Th fon 
con | n he 
stan nist t time onxicdat 


Ductility Lack 


ne that brittlens 

ty f nal ch 

it itible t 
hill thy urta 
t heat an load 

Caraphit netal up 
cerned and f this maternal 

we | fas much as on 
if cach maternal was allowed 
to reach a face temperature of 

tf th miclt t ti | 

f its | trengtl nd hugh surface 

frou dation 1) | pith high 
fomperature ith dation 
vhich allow omplete mivantage to be 
tuken of maternal vith hugh meltu 
fomperature | CON 
idered very difficult 


Australia to Set Up 
IRBM Launch Site 


Melbourne—New launchin ite f 
mtermediuate ballists vill | 
onstructed Austraha durmg 19 
mvolve thre 
mount of ] million 

Iextended site I] test missile tl 

rang th nity of It 

Wl be situated at Lake t 
lake about t of Woom 


R 
Omax or ™max 
| We Rat mstont 
Wy =" PAYLOAL 
Wy MISSILE WT 
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4 ial } re 
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ON THE WORLD'S LONGES 


f 


oan 


OST EXACTING ROUTES: 


Britannia flying 


In February, BOAC entered the Bristol Britannia into 
passenger service on the London-Johannesburg route. 
Since then the number of services has steadily increased, 
and today BOAC’s fleet of fifteen Britannia 102’s are 
averaging 112 hours revenue flying daily on seven of the 
world’s longest and most exacting air routes, 


Routine efficiency—a million miles a month 


ROUND-TRIP WEEKLY 
ROUTE MILEAGE FLIGHTS 


23,602 miles 3 
19,613 miles 


LONDON to SYDNEY 

LONDON to HONG KONG 
LONDON to TOKYO 19,610 miles 
LONDON to SINGAPORE 15,988 miles 
LONDON to JOHANNESBURG 12,476 miles 
LONDON to COLOMBO 10,404 miles 
LONDON to ADEN 8,092 miles 


BOAC Britannias are now achieving a fleet average per 
aircraft of over 744 hours revenue flying a day, seven days 
a week —an annual utilization rate of 2,750 hours, 


For a new aeroplane to have achieved this during its 
first year of service is quite an exceptional record —already 
in the upper bracket of world airline utilization—and one 
which reflects high credit on the operator, 


Worldwide demand for 
Britannia versatility— dependability 


Britannia 300’s and 310°’s are entering service with 
BOAC, El Al Israel Airlines and Aeronaves de Mexico, 
They have also been ordered by Canadian Pacific, Cubana 
de Aviacion, Hunting Clan Air Transport and Northeast 
Airlines. Britannia 250’s are on order for the Royal Air 
Force, and the British Ministry of Supply. 
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BRITANNIA 310 LONG-RANGE AIRLINER 


The Bristol Proteus jet-prop engines ©! the Britan- 
nia are the most powerful in airline operation unywhere 
in the world, During the first 74% months of «heduled 
service their permissible running time between overhauls 
was increased from 500 to 1,050 hour the fastest that 
any engine has ever been approved for uch a life after 


going into service, 


BRISTOL 


> 
Britannia 


BRISTOL AIRCRAFT LTI AND 


The Bristol! Aeroplane Co. (USA) inc 
400 Park Avenue, New York 22,N.Y. 
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Solid Propellant 


Photographic sequence shows training and 
test model of Navy Chance Vought Regu- 
lus II aerodynamic missile being launched 
at public demonstration at Edwards AFB, 
Calif. (AW Dec. 16, p. 31). During 29-min. 
flight, Regulus II rose 50,000 ft., attained 
1,200 mph. Eleven-ton, 57-ft. long missile 
is lifted off launcher by Acrojet-General 
solid propellant booster rocket generating 
115,000 Ib. thrust. Burnout time of 20 ft. 
long, 20 in. dia., 4,500 Ib. booster is 4 sec. 
Nozzle is canted 17 deg. below missile cen 
terline to direct thrust line through missile’s 
center of gravity. Boundary layer bleed is 
visible under extremely thin wing (top 
photo). 


4 
| 
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Booster Rocket Gives Regulus || 115,000 Ib. Push 


| 
| 
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British Thunderbird 
Strikes Jindivik 
In Test Firing 


bnglish Electric Thunderbird antiaircraft 
missile launched at Woomera range in Aus 
tralia (above) is photographed just before 
striking Jindivik target drone. ‘Test, made 
without warhead, simulated evasive maneu 
vers by target. When the missile was re 
covered on ground, part of Jindivik engine 
was found imbedded in its nose. ‘Thunder 
bird has four solid propellant rockets 
wrapped around solid propellant sustainer 


(AW Sept. 9. p. 27) 


. 
Missile Around Moon 

- 
Forecast for 1958 

Los Angeles—Space travel accomplish 
ments for U. S. within the next 10 
years were predicted last week by Dr 
John L. Barnes, president of Systems 
Corp of America, at a local meeting 
of the American Rocket Society her 
Based on the premise that sufficient 
funds would be made available. Barn 
forecast these events would occur by 
the end of the following ycars 
© 1958. Ballistic projectile would be 
fired around Moon return to Earth's 
ittmosphere, where it would burn up 
Instrument pavload would he about 
2 Ib. Balloon would be used to carn 
the mussile initially to about 100,000 
ft. (as in Project Farside) where first 
st 


age of —mussile solid propellant 


rocket would be fired. Instead of bal 
loon liquid propellant rocket might 


be emploved as an initial stage for 
firing from surface, coupled with solid 
No guidance would 


be involved, hence ballistic trajyecton 


prope tage 


would have to be very accurate 

\nother possibility of the same gen 
cral scheme would involve instrumen 
tation and a small animal for total 
pavload of 10 Ib 
@ 1959. Instrumentation totaling 25 Ib 
would be landed on the Moon 
©1960. As a variance of the 1959 
scheme, the projectile would carry in 
struments and animal for a total of 25 
lb., would have guidance 
©1961. Guided and manned velick 
would travel to above the Earth’s at 
mosphere and return. Chenucal liquid 
or solid propellant rocket stages would 
be involved 
@ 1964. Projectile would be fired around 
Venus or Mars and return to Earth's 
atmosphere, where it would burn up 
Instrumentation would total about 50 
lb. Propulsion would be nuclear fis 
sion rocket I'rajectory would be 
ballistic. 
©1965. Earth satellite would be put 
up, then landed on Earth with guided 
re-entry. Instrumentation and anima! 
payload would total about 500° Ib 
Propulsion would be with chemical, 
liquid or solid propellant stages 
© 1967. Vehicle would be put into an 
orbit around the Moon, then return 
to earth with guided re-entry for land 
ing. Vehicle would carry both instru 
ments and animal, Propulsion would 
be chemical rocket initially, coupled 
with nuclear fission rocket for second 
stage 

lor same vear, similar scheme is pre 
dicted using manned vehick 

Following this 10 vear period, Barnes 
said the following might take place 
© 1968. Vehicle would be landed on 
the Moon and returned to Earth 
Moon landing and takeoff would be 
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controlled by pilot in chase 
hicle which orbits Payload 
would consist of instrumentation and 
Vehich would have 
ind propulsion would comprise chemi 
taged rocket 


would — be 


intimal nudance 


cal and nuclear fission 
©1971. Nlanned 
landed on moon and returned to carth 


vehu le 


Propulsion for this guided vehicle also 
would be with chemical and nuclear 
fission staged-rocket 

©1975. Manned vehick would — be 
landed on Venus or Mars, then r 
turned to earth. Propulsion would be 
bv nuclear fusion rocket 


T 
New Polaris Facility 
Planned by Lockheed 

Sunnyvale, Calif.—Polaris missile de 
vclopment facility will be built for 
Navv by Lockheed Missile Svstems 
Division at its plant here 

New center will cost $3 million and 
house test, engineerng, planning, and 
Navy and Lockheed 
functions in a 153,000 sq. ft. building 

Navy recent! tripled funding for the 
Polaris fleet ballistic missile by award 
ing Lockheed a $62.1 million develop 
ment contract (AW Oct. 25, p 0) 
Rear Adm. Wilham FE. Raborn, di 
rector of the Special Projects Office of 
the Bureau of Ordnance, referred to 
the new facility as a “command post 

Lockheed 1S deeding 13 aAcTC’ of land 
idjacent to its present buildings to 
Navy so the new building will be 
clf-contained 
Navy ground 


bemg done by the Division 


administrative 


al 
owned facility on 
Plant ken 


Department and J 
Angeles 


Pincenny 


Pomeroy Co lin ot Los 


Wells to Head IAS 


kdward C. Wells, vice president-engineer 
ing of Boeing Airplane Co., has been elected 
1958 president of the Institute of Acronau 
tical Sciences. He succeeds Mundy I. Peale. 
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British Reduce Funds 
For Rocket Test Site 

London—Britain’s Island 
rocket facilities off Western Scotland 
will fire surface-to-surface missiles only 
Defense Mimster Duncan Sandys told 
the Llouse of Commons when announe 
ing a $42 milhon cut in the $56 mulhor 
rocket range project 

An-to-an and surface-to-air 
that would have been fired in the He- 
bndes under onginal plan will be fired 
imstead at the Ministry of Supph rocket 
establishment at \berporth 
Army gunnery range at Angl 

Sandy said he hopes the Hebrides 
range will come into use next vear 


Construction Begins 
Of Sites for Bomare 


Bocimg Bomarc, area defense inter 
ceptor mussile will be operational b 
1960. First Bomare installation wall be 
located near Dow Aw borce Base 
Bangor, Ni ind its construction wall 
begin this month. Other Bomiare base 
in the Kast are planned for Massachu 
ctts. New York and New Jerse 

ite will be integrated into 
the kastern au defers tem as soon 

possible and wall greatly imecrease it 
cffectiven Nike Ajax and THercul 
missiles which will be the mussile bach 
bone of au defense until 1960 have | 
than 30 of the Bomarc’s rang 

Cost of the Bomare base at Bang 
will be $1 
will be much more extensive than a 
Nike ite However Bomar from 
Nlaine and Cape Cod will be able t 
defend all of New England 

lesting of the Bomare till 
wav at Patrick Air borce Base, bla. Ke 


cont firmgs have been reported by the 


million and the mstallation 


Defersse Department a Don om 
pletcl fi! | cdrom 
been destroved by collision rathe than 


sig explo OW idl 


Marquardt Firms Up 
Plans for Expansion 
Marquardt Aircraft Co.. Van Nu 


Calit hia econd round 
ot \palision of its Ogden, Utal 
et engine facilit wcordimng ¢ 


| Marquardt president 
About idditional fect 


between to million 

wild double pre ent tootage ivi 
iS under iv and ntracts wall be t 


by mud-19 
lhe ramyet go primar tor the 
Bomarc guided missile 
Marquardt aid the expansion ulti 


mately would require the company to 
Cigage m= some new equity financm 
id that in part the pro 
with An borce order 
that the Van Nu 
primary research and development 
cent to Marquardt with 


beme stressed at Oeden 


Japanese IGY Rockets 
Fail in Research Role 


lokvo rockets used so ta 
in the International Geophysical Year 


i¢ 
idded 


plant was Dboccomin 


program brave proved detectwe and im 
( ipabl ot pla mg a role in the obse i 
tion of cosmic ra iwccording to Prof 
Hlideo Itokawa of Pokyo Universit 
head of Japan ( rocket research 
tcum 

The latest Kappa tf rockets launched 
on the Japan Sea coast Akita Pretec 
ture did not gam the iltitucle the 
vere designed to achieve. Investigation 
revealed that the rocket body were 


unbalanced 


Instrument Analyzes 
Rockets Combustion 


Device to anal Combustion 
vithin ten-thousandth of a) second 
time anterval con announced | 
Bendix Aviation ¢ On} Detroit Nhich 

tune ot-flight mia 
eter lectromicall ze the 
oft homucal raction 
ite on th prin ipl 

licl } in thy 

ect i i 

| lities fe f th i 
earch itt w fuel 
t nat il ith 
high tomiperat tubulit 
missile nose Comm gla 


mistrument i four 
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AV AILABLE 


COMMERCIALLY 


ADVANCED DESIGNS 
DEMAND THE 
UNIQUE PROPERTIES 
THIS LIGHT, 
STRONG METAL 


% BRUSH has added a 
new, privately financed 
plant for tonnage pro- 
duction of Beryllium 
metal, eliminating 
availability problems 
and reducing product 
costs. 


THE BRUSH BERYLLIUM COMPANY, 4301 PERKINS AVE., CLEVELAND 3, OHIO 


BERYLLIUM METAL 
BERYLLIUM COPPER 
BERYLLIUM MASTER ALLOYS 
BEAYLLIUM OXIDE 
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foot ion gun. Ions (molecules which Bendix believes that with this device pected to be used in missile ind 


ie electrically charged because some of — it will be possible to isolate and identi tellites to sample the degree of empti 

their electrons have been knocked off the imtermediate molecule respon ibk ri of space and reveal me f oats 

of the elements being analyzed ar for corrosive deposits in nuclear reactor exact composition 

pulsed like radar signals from one end ets, diesels and piston engine ln thy ( nin il model { th 

of the tube to the other. peed respect the device ought pro tromet vill be built in the 

is measured electronically and appear helpful im understandin vh Davi of Bendix. The first unit off 
i wave pattern, representing the spec of the new high nel fu t th i) it t t t! | S 

trum, on an oscilloscope ngines so quickl f Standa 
This use of radar techniques to pulse Hall said that a smalk 1 ult an th 1 la itor ‘ 

the signal up to 10,000 cc. 1 the normally SOO Ib wectromet | ilo 

the kev to the new spectrometers high could be installed im jet aieraft t t it 

peed, said Dr. Albert C. Hall, general discover why yet cngies flame out « Bendix 

manager of the Research Laboratories tall when the plane flies into th It is expected that models of the mass 

Division, Bendix, where the spectrom exhaust of it own rocket Other pectrometer will be preed from 

ter was developed miniature ma pectrometers are ey 100 to O00 
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FIBERGLAS picces for Regulus I nose trimmer are laid out on screens to dry (left) before being heated in presses 
trimmer are achieved by varying the Shapes of the pieces making up sandwich. At right, half of pieces are ass mbled in press form 


Regulus Il Has Fiberglas Trimmer Vanes 


Contours of the finished 


Dallas—liberglas nose control trim tranmers bonded under high tempera 
mers have been developed by Chances ture and p il 
Vought Aircraft for Regulus I to giv Trini ha knife ed n three 
the missile better landing character ides and taper to an inch thickn 
tics without interfering with radio tran th ic next to th 1 Ih 
missions which control Regulus HP in de is rece l to ta tecl f T 
flight nd magnets han } nh 

irc mounted on cach mn mad ntrol tl flight 

de of the mussil nose to control it Laminated ne ia ) i if 

n takeoff and landing. Vane keep the thre thickest ywoune i ta 
nose of Regulus I] from dropping too — layers at the ed \ 
fast on landing and allow the missile forms are ut when the babe | thi 
to be landed {) mph lower than it is mm the oft stage then pr wed to 

ould land without the vane dry out exce hhents and t 

\ prime requirement im designs Patterns are laid out with the la t 
the trimmer vas that thev not imter on top and bottom wallest in th | 
fere with radio transmission which dl Dx re p | th 

mtrol Regulus I] m flight This re heated to Ob to warm th esin and 
quirement ruled out metal vane ind llow som f th t 
Chance Vought decided to use Fiber to vent After min., temperat j 
gla raised to Ob and | tons of p 

Machined Fiberglas could not be is apphed for two and a half hou 
used because exposed edges of the cloth After cooling under pressu nT 
would split into lavers when the mussile INS per ted, then put in an oven for four TRIMMER vanes, mounted on cach side of 
hit its Mach 2 peed range, so Chance hours at 180 deg. and for an additional Regulus Il nose to control it on takeoff 
Vought settled on laminated Fiberglas — period at 350 deg. for post-curmng and landing, have thin edges 
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EXTRACTION chute begins 
chutes from Matador. 


LANDING BAG covers pop off missile’s underside and fall away, landing bags 


inflate to cushion touchdown. 


BRAKING 


CHUTES are almost full, nose at highest 


point. 


MATADOR (below) now swings beneath the 


three chutes. 


p 
NOSE starts up as cargo chutes fill. 
continucs, nose goes higher. 
| 


he 


FLOATING to ground, Matador is recovered intact. Pictured sequence began at 2,300 ft. 
at high altitude, power was cut back to 6007 


after a drag parachute had slowed the missile 


and it was guided down to the lower height 
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Free Radical Power 
Must Await Research 


pu hing ato free radical 
propul ion work without 
wrest out the basic nature of thas ply 
nomenon icntists associated wath tree 
radical research m the National Bureau 
of Standards, Washington, D. mad 


topping to 


the bore Wrght Aw Develop 
ment Center have told AVIATION 
Week 

As has happened on new concepts 


before, some segments of mndustry have 
tooled and 
lem on too 


tatfed to conquer a prob 
practical a level when the 
basic research os still unavailable 

ine scientist md there would be a 
long, confused pause before university 
and governmental agen research 
ranized itself 


research 


caught up, or industry reor 
to prov ict it own bas 
program 

Phe conflict of opmion on the am 
mediacy of trozen tree radical fuel pro 


pulsion illustrate ne phase of a funda 


mental difference between scientists an 
now proht rescarch organizations and iw 
dust 

This difference become more 


since Russia launched Sput 
mk | and 

A rocket propul rt of a laren 
castern university told Aviation 
that the recent wa if 
frozen tree radical rocket tuel at the 


for 


result of a tendency of some cngemecnrs 


to become over! optimist ibout any 


have pro ed to m laboratorm 
to feel that ven cnough funding and 


i bie cnough ipphi ition esearch proy 


ect m an idustrial tting, th 
put the scientists’ discovers qui kiy to 
vork 

Mer pone il net 

knowledgs vhoch ha historically only 
been produ cd mntih 
ill mpathets thes 
than under midustrial pr ul thi 
critists assert 

radical lectron-deficient 
itom hich hen th TLE ith 
i Stable substance mit if 
of one 

Hydrogen on 
ferred ) thew 
ly 

Ihe t ! it 

In | j tie 
i mated nt 
nd too t " 

tom Ii d 
nitrogen in it 

51 


| 
| 


Rugged Design—Proven by Official 


WHY BEST 


AXIAL-FLOW COMPRESSOR—10 «SHORT, SMALL DIAMETER AN- > GAS GENERATOR TURBINE—2?2- 
stages (first stage and inlet guide PS) NULAR COMBUSTOR—provides ‘Ss stage axial-flow design with short- 
vanes shrouded)—small, compact, Y, high burner efficiency, proven altitude chord buckets cuts turbine weight yet 
advanced design with one-piece steel ; re-start ability, longer life . . . looked : | retains durability. 

construction for last eight stages of new” pr model testing. 

rotor hub assures ruggedness plus 


Y ANTI-ICED INLET STRUTS use air 
» bled from compressor, permit flight 
4 

under severe weather conditions. 


ADVANCED HYDROMECHANICAL 
CONTROL—provides operational 


simplicity, good performance, safety 
and reliability. 


= ha 
158 FLIGHT TEST PROGRAM began in January 1957 in Sikorsky HSS-1 (left), was recently extended to 
Vertol H-21D (center) and will include the Kaman HU2K-1 (right). Comprehensive flight, rotor and cell 
tests have already proven the engine's performance, reliability, control stability and power-splitting ability. 


150-Hour Test—is one more reason... 


FOR HELICOPTERS 


Exacting End«rance Test Program Proves Out- 
standing Durability of General Electric's T58 


Official 150-hour Model Test results accepted by the 
Navy's Bureau of Aeronautics prove that General Electric's 
T58 engine offers helicopters not only extraordinary pet 


formance and operating advantages, but also outstanding 


MAIN REDUCTION GEAR—com 
pact, 75-lb gear box reduces power 
turbine speed to nominal 6000 rpm 
... power can be extracted from front 
or rear in any of three positions. 


durability and ruggedness. 


DURABILITY OF THE T58 engine design was thoroughly 
proved during the 150 hours of rigorous testing, more 


severe than actual flight conditions. T58 official test 


=> 


results exceeded all performance guarantees. For example, 
the T58 produced 1065 military hp, compared to the 
guaranteed 1024 military horsepower. Normal rated SHP, 


guaranteed at 875 hp, was increased to 920 hp. Both 


military and normal rated SFC guarantees were bettered 


design was proved by its 


RUGGEDNESS OF THE T58 engine 


exceptional performance under the severe accelerating and 


decelerating, stops and starts, loads and overloads. Offi 


cial test results show 


@ All required 75 starts exceeded specification guarantees 


Typical acceleration time to idle speed bettered guarantes 


by over 40% 


@ All engine throttle burst times were well within guaran 


ar 
tee limits. Acceleration times from idle to 100% power 


— 
FREE POWER TURBINE sing! were four times better than guarantee 
stage, axial-flow power turbine is me 
chanically independent of gas genera x 
ADVANCED AERODYNAMIC DESIGN. Engine cut away 
tor together with advanced con 
trol system, this arrangement permits J £ at left shows the advanced design features that make 
helicopte otor to o ate at best : , 
possible the T58’s exceptional performance and rugged 
speeds for climb, cruise or hover 2 F 
: ness features that truly promise new levels of military 
if For more information about the T58: call your local 
: G-E Aviation and Defense Industries Sales Office, or 
write General Electric Company, Section 233-10, Sche 
nectady 5, N. Y. 


Progress /s Our Most /mportant Product 


GENERAL ELECTRIC 
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Aviation Memo: 


Look what you get 
with 


Available Diameters 


2-56 

4-40 

6-32 

8-32 

NAS 2803 10-32 

1 NAS 2804 4-28 
Complete size range = 805 
NAS 2806 . %-24 

NAS 2807 . %e-20 

NAS 2808 %-20 

NAS 2809 

NAS 2810.... %-18 

%-16 


1-12 


Adaptable to 
all h eads (with weight savings, too) 


The flat fillister and button head configurations 
shown here are two examples of additional 
head styles available in a full range of sizes. 
The small heads also offer important weight 
savings ... for example, the 4-28 flat fillister 
head with a head height of .150 and a .375 
diameter wil! accept the TORQ-SET design 
and deliver driving torques far in excess of 
requirements. 

What's more, you get in TORQ-SET a 
single design in wrenching and tooling for all 
aircraft applications from the smallest 
electronic component to the most critical 
structural location. 


See for yourself. Write for sample . 


The biggest news 
in fasteners comes from .. | A\merican 


AMERICAN SCREW CO. + WILLIMANTIC, CONN. 
Chicago, lll. DOecetroit, Michigan 
West Coast Soles Office and Warehouse: Air industries of California, 922 W. Hyde Park Bivd., Inglewood, California 
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higher temperatures than liquid helium 
He still found that since one would 
have to carry along a sufhcient amount 
of the inert substance to keep the free 
separated, and thi 


hvdrogen radical 
would be involved in the combustion 
ind rocket exhaust process, the overall 
unpulse would not be impressive 

He stressed that even this low per 
formance system was beyond the state 
of the art, and therefore concluded that 
a high performance system which would 
use only pure free hydrogen radical fuel 
vithout any inert to give the theoretical 
1,000 sec. specific impulses would be 
next to impossible at this time 

The pessimistic conclusions of this 

ientist agree with opinions which 
have been voiced for some time by 
Dr. Broida of the National Bureau of 
Standards 

Dr. Broida believes that the pres- 
ent enthusiasm is premature, if wat 
ranted at all. Broida’s opinions have 
been supplemented from the propulsion 
viewpoint by three workers at the acro 
nautical research laboratory of USAF’s 
Wrght Air Deve lopment Center Day 
ton, Ohio, in their WADC. technical 
note ree Radicals as buel.” 

Reasons why Broida forecasts that, 
barring an unforescen development, free 


radical propulsion is a long way off 


Kquipment size and weight. Only 
present way to handle free radicals ts 
in solid rocket form where solid rocket 
fuel i kept Olid, and radical state main 
tuned, by such weight and complexity 
of surrounding envelopes of liquid he 
lium and nitrogen that the five times 
gain in specific impulse which has been 
calculated on paper will be offset by 
cquipment weight. One in effect will 
have all the complexities of a liquid 
rocket system, with the clumsiness of a 
olid rocket 
@ High chamber temperatures necessary 
to realize the full five-times benefits in 
free radical specific unpulse 

As against the 5,000F chamber tem- 
peratures customary in current rocket 
engines, free radical systems ought to 
have up to 8,500F temperatures to 
realize all possible specific impulse 
which they need to offset their complex 
nstallations 

The operational problems in using 
frozen free radical “monopropellant” 
would be many 
e Storage and transportation of a very 
explosive medium 
© Fueling the rocket vehicle 
e Control and release of energy in the 
veh Ie 

Broida’ 


ron atom radicals in a molecular hydre 


omments referred to hydr 


en solid 
ven if these problems wer 


lsroida said, as vet no means for ma 
radicals has been found 


oducing tre 


Broida recalled the dynamic imdusts 
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whe vhen told that cher 


WIE producing ounce of rather low 


per ent of free radical in the mert 
demanded carload 

Present method used by Bureau of 
Standards for producing free radicals tor 
expermmentation consists of putting the 
parent ga through an clectron reson 
ince Chamber and then trapping the 
resulting free radicals by quickly [reez 
mg at near absolute zero te mpecratures 

Motion picture of Broida expen 
ments show how the free nitrogen radi 
cals trapped it the bottom of his labo 
ratory freezing chamber had a greenish 
hue 

Broida described the solid which con 
tained the free radical looking like 
loosely pac ked snow 

As the temperature was raised to 25K 
blue flashes 


during free radical recombmation were 


representing flame fronts 


scon to move across the solid. These 
Broida cautiously interpreted as the free 
radicals becoming un-frozen andr 
ombining, releasmg the cnergy seen a 
the bluc light 

hor propul ron vstem hydrogen 
rather than nitrogen would be used, a 


trogen sm 
Broida nd 
Lhough 
ad | 
ntcrprete 
tl 
lowed d 
the 
but 
not overly 


uct should 
other field 


low te iture 


beginning, noo 


be learned 


Broida  behe 


industrial application 


facture of 


mediatels promising 
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Missile ‘Tanks Made of ‘Titanium 


litamum fabricator Bur 
bank, Calif., is making missile pre 
ure vessels under contract for Con 
Division of General Dynan 
( orp San vo ( il} hye i 
treatable GAI +\ titanium allo vorh 


ing it into the pressure vessels on spe 
illy designes it Blank 
heated and hot-spun t 
machine t n phi 
thie it ly S 
! tt tit i ( if t 


held bi 
on it 


he pli 


Phe voke 
tool for fi 
cuteon 

Weldin 
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| | 
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than equipment Brows 
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.000, 
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4 SLAB tail of SR.53 has full nose-up deflec- 
tion. Note that trimmer is fully deflected 
too, indicating surface trimmer is used as 
low-speed follower. 


West German 


By David A. Anderton 


London—l uture of the Saunders-Ro« 
177, one of Britain's most promising 
airplane designs, now almost certainh 
depends on an order trom West Ger 
many 

An estimated six prototypes are b« 
ing built at the Saunders-Roe factory 
on the Isle of Wight, under a Ministry 
of Supply contract on behalf of the 


EQUIPMENT used aan test program on SR.53 at Boscombe Down includes high test Royal Navy. But most informed ob 


peroxide trailer (background) and silencer behind plane to take blast of de Havilland Spectre, — S€TVeTs believe that if the Germans 
don’t buy, the Ministry will terminate 


the work 

The SR.177 is a mixed-powerplant, 
all-weather interceptor, based on the 
SR.53 which was one of the three high 
lights of this year’s Farnborough dis 
play (AW Sept. 9, p. 26). Powerplant 
for the SR.177 will be a de Havilland 
Gyron Jr. turbojet rated in the 5-10,000 
lb. thrust category plus a de Havilland 
Spectre throttlable rocket rated at about 
8,000 Ib. maximum thrust (AW Oct 
28, ) 63) 

Fuel for the Spectre is the aviation 
grade kerosene used also by the turbo 
jet. Ovidizer is high-test peroxide 
(HITP) of about 85% concentration 
Use of peroxide makes it possible to «ck 
velop a self-contained airplane as far 
as needs for external power sources go 
The decomposition of high-test per 
oxide, which produces steam and oxygen 
at about 1,100KF, is used as a source 
SPECTRE rocket of the Saunders-Roe 53 discharges into a Cullum exhaust silencer. Water of internal power. The decomposition 
spray at inlet silences engine and is discharged as steam at downstream end of silencer. product can drive an auxiliary power 
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$R.177 is based on SR.53. First prototype SR.53 (above) is on flight status. Second, undergoing final installation, will fly soon, 


Orders May Determine SR.177’s Future 


$R.53 prototype has over-and-under powerplant layout. Note three stripes of temperature indicating paint under turbojet tailpipe 
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The electrical system in this Cessna 1-37 Jet 
Trainer is protected by KLIXON circuit breakers. 


KLIXON 
Circuit 


Breakers 
Protect Electrical Circuits in Air Force 1-37 Trainer 


Designed to become a vital link in USAF’s all- 
jet crew training program, Cessna’s new twin- 
jet side-by-side T-37 primary trainer is a fast, 
compact, easy-to-handle airplane. 


In keeping with this design concept is the 
new KLIXON D6761 push-pull circuit breaker, 
which includes numerous advantages pre- 
viously unavailable in a miniature design. 

Features include: 

New type thermal element with double break wiping contacts, 
assuring positive snap action circuit opening. 

Trip-free action assures that the thermal element is free to open an 
overloaded circuit regardless of the position of the push button. 

Simplicity of design — just three moving parts — thermal element, 
slide, and actuator. 

Ratings from 3 to 35 amperes. 
The D6761 is another high quality KLIXON circuit breaker 

product of 20 years of experience in aircraft circuit protection. 


METALS & CONTROLS CORPORATION 


Spencer Thermostat Divisior 281/ Forest Street, Attleboro, Mass. 


KLIx0ON 


unit for systems needs as well as a 
starter unit for the turbojet. De Havil 
land has designed, developed and pre 
sumably installed such auxiliary units 
in the SR.177 and SR.53. 


High Altitude Interceptor 

Mission of the SR.177 is high-alti 
tude interception of jet bombers. In 
this respect it can be thought of as 
a manned booster for two de Havilland 
Virestreak infrared homing missiles, 
carried gne at each wingtip. 

Performance of the plane is expected 
to be above the Mach 2 range, with 
supersonic Climbing speeds and maneuy 
crability at altitudes above 90,000 ft 
Phrust-weight ratios above one are avail 
able at takeoff. 

Its short-eld performance, high 
rate of climb and all-weather missile 
capability make it a strong contender 
for the Luftwaffe’s air defense force 
The basic simplicity of the airframe 
and powerplants, plus the smallness of 
the plane and the small amount of 
auxiliary equipment needed, are con 
tributing factors that increase its 
chances of being adopted by a “fresh 
man” air force 

Slab-sided thin-winged, the 
SR.177 is no beauty; but its lines echo 
the functions of its primary mission 
Starting with its ogival radar nose, the 
fuselage develops into a ventral inlet 
with a variable wedge for flow control 
at supersonic speeds. The cockpit has 
a knife-edge windshield and opticalls 
flat side panels; its top line fairs 
straight aft in the upper deck line of 
the fuselage. 

Below the cockpit on the port side 
is a refueling probe which will enable 
the plane to take on additional fuel 
but not oxidizer—in flight 


Engine Mountings 

Ihe Gyron Jr. is mounted in the 
belly of the plane and the Spectre 1 
above it, but at the extreme att end of 
the fuselage. Speed brakes are fitted 
at either side of the turbojet tailpiece 
The oval fuselage is topped by a T-tail 
assembly 

lrapezoidal wings of moderate as 
pect ratio are mounted well aft, and a 
single Virestreak missile is carried at 
each wingtip 

Saunders-Roe savs the SR.177 will 
lave more operational equipment than 
the prototvpe SR.53s shown at Farn 
borough, including airborne-intercept 
radat 

None of the SR.177 airframes hav 
been completed; the only clue to the 
layout of the airplane has come from 
a model, devoid of markings, but 
painted in the slate-grey and_ pale 
chartreuse color scheme of the Fleet 
Au Arm 

(here is similarity between the 
SR.177 and the SR.53 prototypes, but 
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DE HAVILLAND VPiirestreak missiles are carried by SR.53 (left). Plane has low fin on ‘T-tail 


{ is more in the nature of a tamil 

emblance than that ot identical 
twain Both airplane were designed 
plant formula, both 
veapons carriers, and 
oth wer loped to a military re 


th mixed -powe 


rite 


cment 

But the little white SR that wer 
hown at the Socacty of British An 
raft Coonstructe play wer 
ehter and | ticated than the 
77s now under construction 


One Prototype Flying 


Only the first) prototvpe SR 
X\DI4 is on flight statu It first 
flew Mav 16 this ve and since that 
time has only racked up about eight 
hour \ sizable portion of that time 
must have been put on during the So 
of British Aircraft Constructors 
display. With average flights running 
wound 20 minutes, this would mean 
only about 24 flights or between threc 
ind four per month. This is not a high 
utilization rate 

Second prototype (XDI51) is due 
to fly soon, ‘The airplane ts completed 


FUSELAGE of SRK.53 starts with pointed nose 


right); horizontal tail is all-emovable. 


Canopy is hinged at right, swings over top. 


ACCESS doors for the SR.53 are clearly marked on the fuselage (left). Spectre is packaged in a unit below turbojet (right) 
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MODEL of SR.177 shows slab sides, thin wing. Plane has ogival radar nose, ventral inlet 
with variable wedge for flow control at supersonic speeds. Note knife-edge windshield. 


ind is getting its final installations now 

No troubles have been reported by 
Saunders-Roe with either the airframe 
ov the mixed-powerplant combination, 
and all concerned with the flight tests 
ure delighted with the serviceability of 
the prototype 

The SR.53 is powered by 
Armstrong Siddeley Viper — turbojet, 
probably the ASV.S rated at 1,750 Ib 
thrust, and the de Havilland Spectre 
throttlable rocket. Like the SR.177, 


powerplants are arranged in an 


a single 


these 
“overandunder™” configuration, but un 
like the later model, the turbojet has 
the top position in the SR.53 

huselage of the SR.53 starts with a 
highly pointed nose, which caused one 
at Farnborough to comment 
that 


ssion 


observer 
that there obviously was no radar 
could get there his 
was further strengthened during an in 
terview with Sqdn. Ldr. J. S. Booth 
Saunders-Roe chief pilot who cracked 
that the clectromics 
150 Ib. and drinks gin!” 


system weighs 


Cockpit Configuration 
small Booth's big 


section 


cockpit 
frame fits snugly. ‘The 
is hinged on the right side and swings 
open over the top for access. The flat 
front windshield is sloped fairly steeph 
and its tiny Au for 
windshield-wiping is blasted out of slots 
it the leading edge of the windshield 
sembly 

Furbojet inlets are high on the 
fuselage and behind the cockpit posi 
where the fuselage 
appreciable 


panels are 


tion, m a region 
boundary laver must be 


Just ahead of the inlet are two sets of 


slits which presumably serve to bleed 


off the thick laver of dead air ahead 
of the intake lip 


The Viper engine is immediately be 


60 


hind the inlets and is reached through 
’ large access plate on the fuselage 
upper side. A long tailpipe carries the 
engine exhaust aft 

The Spectre is packaged in a unit 
below the turbojet tailpipe. Its tank 
age and the tankage for the Viper are 
located forward and in the lower por 
tion of the figure eight section 

A ‘T-tail with a remarkably low fin 
and rudder is mounted at the fuselage 
rear, ‘The horizontal tail is all-emovable, 
ind has a large trimmer or low-speed 
follow-up surface at its trailing edge 
acting also as acrodynamiu 
lhe end plate effect of the 
increase in 


with hinge: 
end plates 
honzontal tail 
vertical fin area due to the jet exhausts, 
small size of the 


plus sore 


may account for the 
One American test 
mented at harnborough that the ver- 
tical tail seemed imadequate 


Wing Shape 
The wing 1 
‘straight trailing edge 
It is mounted with considerable 
Trailing edge plain flaps are 
entire leading edge of 


pilot com 


trapezoidal, with a 
ind swept leading 
cage 
anhedral 
fitted, and the 
the wing depresses a few degrees to 
increase the available lift for takeoff. 
lhe wing of the SR.53 is fairly thin by 
standards; the SR.177 surfaces 
thinner, and look that wav on 


British 
the model 

Wingspan is 25 ft. 14 in., overall 
length is 45 ft. and height is 10 ft 

Services for the 
marked on the outside of 

\ batterv of six 
decorates the rnght-hand side of 
kive of the 
3,000 to 


mixed-powerplant 
ere Clearly 
the airplane pressure 
gages 
the fuse lage 
brated from 
the sixth runs from 700 

High-pressure gages are 


gages are ¢ ih 
4,000 psi., and 

psi 
marked 


“auto-cutout,” “HTP,” “cabin,” “kero- 
sene” and “Blue Jay;" the low-pressur 
gage is marked “brakes.” 

A nitrogen charging point is forward 
in. the nosewheel well; the gas is prob 
ably used for pressure-feeding the pro 
pellants to the Spectre rocket motor 
pumps and for purging tanks 

“Blue Jav” is the code name for the 
de Havilland Firestreak and 
the gage probably reads the pressure 
of the compressed air source used to 
the gyros of the missile befor 


missiles, 


drive 
launching 

Under the fuselage is a_high-test 
peroxide jettisoning outlet. On the 
right side above the bank of gages is 
the exhaust for the auxiliary power 
unit, and on the left side below and 
slightly aft of the cockpit is a fueling 
pomt marked “Avtur,” the British 
designation for aviation-grade kerosene, 
lending credence to the assumption of 


-- 


the refueling boom on the 177. 


Design Philosophy 

The whole idea of the mixed-power 
plant concept is to have an airplane 
with programmed thrust, so that its 
flight path can be varied over an ex 
tremely wide range to meet the r 
quirements imposed by early-warning 
systems, One extreme end of that per 
formance range is represented by a 
long-range interceptor, 
turbojets and tied to a fixed base with 
long runways and extensive services 
With ample time, this plane can get 
airborne and climb at moderate speed: 
towards the enenm 

Ihe other extreme is the rocket 
propelled target-area defender, typified 
best by the Messerschmitt 163 of World 
War Il. ‘This plane is kept on standb: 
status and takes off at the last possible 
second to blast upward at thousands of 
slice through a forma 
return 


powered — by 


feet per minute 
tion in one or two passes, and 
to its unprepared base for re-arming 
and refucling 

The short-range 
craft is now being replaced by the short 
range missile, comparable to — the 
Bristol Bloodhound or English Electric 
Thunderbird in England, or the Nik 
or Talos in the United States 


rocket-powered air 


Range Requirements 

The long-range interceptor is almost 
country like West Ger 
has about five minutes’ 
warning of cnemy intentions and an 
other five minutes to intercept. France 
te a lesser extent, and England to a 
still extent, similar air 
planes 

In an airplane with a mixed power 
plant, the flight profile is determined 
by the amount of the warning. Initial 
takeoff climb can be an all-out 
cftort both turbojet and rocket 


valueless to a 


many, which 


lesser need 


and 
with 
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cngine throttles at firewall positions 
Or the takeoff can be by turbojet alone 
and the rocket engine cut in after the 
plane is in the target area, to increas 
altitude maneuverability and accelera 
tion 

There was a Royal Air Force require 
ment for just such a task issued in 
1952 for Fighter Command. Since 
then, the Royal Navy has prepared a 
similar requirement calling for a mixed 
powerplant interceptor for fleet defense 

Saunders-Roe got the development 
coatract after submitting a proposal for 
what became the SR.53. A. V. Roe & 
Co. had also designed to the same 
requirement, but their entry, the Avro 
720, was either canceled or not ac 
cepted late in 1955. 


$R.53 History 


Genesis of the SR.53 project was in 
1951 with the formation of a design 
group at Saunders-Roe to study the 
mixed-powerplant concept as applied 
to an interceptor. At about that time, 
de Havilland’s engine division had con 
vinced official circles of the need for a 
mixed powerplant, and had work well 
along on what was to become the 
Sprite-Spectre family of rocket engines 

In parallel circuit, Armstrong 
Siddeley was busy developing _ its 
Screamer throttlable rocket engine, 
which was intended to be the rocket 
component of the Avro 720. The en 
vine was later canceled because of of 
ficial disappro il of liquid oxvgen a 
in oxidizer in manned aircraft 

Saunders-Roe set up the interceptor 
project team in 1953 under the dire 
tion of Maurice Brennan, chief ce 
igner. In July of that vear the Spectr 
first ran on the test stand. blight test 
of the engine began in December, 195¢ 
ind in March this vear the engin 
was Cleared for flight in the SR.5 

At the controls for the first flight 
md in charge of the flight test program 
for the inte receptor Wa Sqdn 
Booth. Royal Navy flight experience 

the specialty of Booth’s assistant, Lt 
Cdr. J. R. S. Overbury, who shares the 
development flying of the airplane 


De Havilland Spectre 
The de Havilland Spectre exists Cul 


rently in about five models, three for 
iriable thrust and two for constant 
thrust operation It is a neath pack 
wed. single-chambered unit measuring 
ibout 56 in. long and 26 in. wide which 
increases to about 32 im. including the 
mountings 

All controls, linkages, fuel pump and 
oil filler point are on the port side of 
the engine 
ibility 

Ihe major structure of the engine 1 
the thrust cylinder and its attendant 
emblvy which includes the turbine 


tal 


permitting 


t chamber and combustion cham 
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Lightweight floating anchor nut 
for bolting non-parallel surfaces 


THE PROBLEM: Using large single forgings for aircraft bulkheads, wing center 
sections, spars and ribs offers manufacturers many advantages. It simplifies design 
and reduces milling costs, and it provides greater strength while reducing ais 
frame weight. However, this type of construction also creates fastening problems 
For example, attaching skins and components to these tapered forgings is difficult 
because the bolt head and seating surfaces are not pal lel. Two methods are 
frequently used to make the fastening areas parallel, They are: 1) spot face 
machine the seating surfaces, 2) build up « ich bolt head or mut base vith tapered 


shims. Because there are often hundreds of fastening points, both of these meth 


ods are excessively costly and time consuming 
THE SOLUTION: ESNA*s redesigned lightweight self-locking anchor nut 
LHA3022) solves this fastenes problem eliminate these cost] himming ane 


ric hining rations and sivnilic int! te ps up produ thorn 

Type Lu 43022 consists of a steel nut with a concave mi il base Lhe 
convex seat permits the nut to move automatically with a ball joint action to 
engage the bolt thread Iwo lugs retain 
the nut in the basket and control the “tilt 
toS many direction 

LIHA3022 is made of carbon 
steel! for use ittermy 
Itmeets AN-N-10 performance and MIT 
NX ASG, ist 


specifications, Like all Elastic Stop” 
a nuts, it is vibration proof and reusable 


————-—-— MAIL COUPON FOR DESIGN INFORMATION 


Elastic Stop Nut Corporation of America, Dept. N26-1225 
2330 Vauxhall Road, Union, New Jersey 


veratures up 


Please send me the following free fastening information 


Bulletin on self-aligning nut Here is o drawing of our product 


What self-locking fastener would you suggest? 


Name Tithe 
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ber proper. lorward of this single 
piece assembly is a gearbox which 
mounts centrifugal pumps for feeding 
the propellant 

Propellants are the airplane's nor 
mal aviation kerosene and high-test 
peroxide \ silver catalyst is used to 
decompose the high test peroxide into 
superheated steam and free oxygen 

Design requirements for the de Havil 
land engine were tough for rocket de 


signer Foremost was the variable 
thrust rating, from a low figure 
(“idling,” if that term applies here) 


to maximum thrust of 8,000 Ib. Start 
ing and shutdown evcles had to be per 
formed during any flight operation 
Duration of maximum thrust had to be 
on the order of several minutes Ihe 
engine had to be rugged, light, simple, 
easily maintainable and safe and all 
other usual specifications for aircraft 


engines had to apply 


Previous Experience 


De Havilland’s background for the 
job was largely founded on its expe 
rience with the Sprite Jato engine, a 
so-called “cold” unit which got its 
thrust and its name solely from the de 
composition of high-test yx roxide. The 
oxygen-rich decomposition — products 
suggest burning a hydrocarbon fuel in 
ort of an afterburner rig, this 
kind of approach became the de Havil- 
land Super Sprite 

Carrying the idea a step further pro 
duced the basic layout of the Spectre, 
and de Havilland was off 

In its current form, the Spectre ts 
an operational powerplant, cleared for 
flight in manned aircraft such as the 
SR.53 and SR.177. In operation, the 
high-test peroxide is decomposed by 
being passed over silver-plated wire 
gauze packs. separate —high-test 
peroxide supply is used to drive the 
turbine which drives the pumps, and 
the discharge from that unit is fed 
into the combustion chamber rather 
than being thrown overboard 

Neither the fuel nor the oxidant gets 
to the combustion chamber in liquid 
form. The high-test peroxide is gaseous 
by the time it reaches the chamber and 
the fuel, which is used to cool the 
nozzle, picks up heat in the combustion 
chamber, Gaseous products ignite more 
easily than liquids, in general, and the 
resultant start of the engine is remark- 
ably smooth 

Starting is preceded and shutdown 
is followed by purging of the combus 
tion chamber by the steam from the 
decomposition products. ‘This cleans 
the chamber and eliminates the chance 
accumulation of pools of liquid pro- 
pellants 

The Spectre has a single throttle 
lever, which controls the flow of pro 
pellants and therefore the thrust. ‘The 
engine actually starts producing thrust 
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VERTOL HUP-2 helicopter, amphibianized by Edo Corp. (AW Oct. 21, p. 32), hovers over 
Flushing Bay, N. Y., in water tests. Note that bottom Plexiglas windows in cockpit have 
been replaced with water-tight metal plates to assure proper flotation characteristics. 


Vertol HUP-2 Lands on Water 


VERTOL Test Pilot Philip Camerano starts to let down in choppy bay waters. 
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MAIN wheels, switched from magnesium to aluminum to avoid corrosion, submerge 


HUP-2 floats casily on water. Note new engine hatch directly in front of rear pylon. 


AVIATION WEEK, December 23, 1957 


is a “cold” engine, and shifts to the 
hot phase as more thrust is pro 
grammed, The throttle can be shoved 
back and forth with case at.about the 
rate customanly associated with con 
ventional turboyets 


Technical Cooperation 


The de Havilland Engine Co. has 
been technically cooperating with Saun 
ders-Roe for several vears now, and the 
Spectre installation is one of the evi 
dences of that cooperation air parent 
compames of Saunders-Roe and the 
de Havilland Engine Co. have a finan 
cial link through de Havilland owner 
ship of a substantial amount of Saun 
ders-Roe stock 

Whether or not that stock proves te 
be a good present investment is not the 
question, because Saunders-Roe has 
been operating is a Subcontractor to the 
aircraft industry for vears, even though 
its latest aircraft venture, the Princess 
flving boats, was a tragic failure through 
no fault of its own. But for the future 
much of the Saunders Roe 
necessarily be nding on the slick white 
nose of the SR prototype 

Seventeen veut wo, the radar m 
tallations on the Isle of Wight were 
receiving Close crutiny by the Gernans 
ind were targets for the Louftwatte at 
tack 

loday the Luftwaffe is zeroed in on 
the Isle of Wight for another reason 
looking for help instead of trouble. ‘The 
SR.177 is one of the prospective an 
wers to it problem 


Rolls-Royce Continues 
VTOL Test Program 

London—Rolls Royee plans to con 
tinue it ertical takeoff test program 
cle pit the crash of one of ut two 
expernmental “Flying Bedsteads” (AW 
Nov 6. 1956 p 

The machine crashed at the fiom 
flight development establishment it 
Hucknall when it struck the tethernme 
gantry during a tramimge flight I 
RAI pilot checking out in the machine 
was killed 

The machine was the second proto 
type jet lift machine Built under a 
Ministry of Supp! ontract, it first flew 
in October, 195 

The program vill continue wath the 


remaining “lying Bedstead 


Boyd Joins Westinghouse 


As Defense Consultant 
Maj Cen Albert Bovd deput 


commander ¢ voupon ot the 
Air Research and Development Com 
mand before tire oon Oct 


] ha jomned \\ tingh blectrie 
Corp. im Pittshb msultant and 
idvisor to | \ Huggin group gen 


cral manager, defense product 


i 
“ 
| AS HELICOPTER starts into the water, tail wheel kicks up spray. 
al 
~ 
on 
AS HELICOPTER fuselage splashes into the bay, Edo-built floats stabilize the craft. 
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NOW... 
AN EASIER STEP 


INTO FIRST-LINE JETS 


To fit the USAF’s 

new concept 

in Cadet training, 

the Cessna I-37 

is now in operation. 
Side-by-side instruction, 
easy maneuverability, 
Slow landing speed 
permit training time savings 
—and cut costs 

for the Air Force! 


CESSNA AIRCRAFT CO., WICHITA, KANSAS 
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BELL X-2 glides in for landing after speed run. Large nozzles on rocket engines were added to increase their efficiency. 


Capt. Kincheloe’s Story of X-2 Record 


By Capt. Iven C. Kincheloe, Jr.” 


Advisory Committec 
High-Speed Flight Sta 
Flight ‘Test 
nine vears 


The National 
for Acronautics 
tion and the An 
Center have in the 
conducted several manned rocket-pow 
cred flight test involving 
very high-altitude conditions 

On Sept 1956, the Bell X-2 
rocket-powered aircratt) car 
ned me to approximately 126,000 ft 
This height achievement is meaning 
ful in that | had 99% of the 
earth's atmosphcre below me and the 


orce 
past 


programs 
h 


OVC! 
concentration and nature of the cosmu 


ray particles were the same as in actual 
and therefore space equivalent); 
more signihcant 


X-2 Was 


dynamic design 


X-2 Design 

I need not dwell on specific design 
detail, but the X-2 had both swept 
wing and tail surfaces. It had a higher 
performance capability than any other 

It differed pri 
machines in that 
rather than alu 


pace 
it is even when on 


realizes the i ten-vear-old acro 


research plane to date 
marily from previou 
taink tecl 
minum alloy, structure 
the first successful powered flight 
was made in November, 1955, by Lt 
Col Pete vecrest Ihe first seven 
flight directed toward the high 
peed portion of the envelope, in which 


it had a 


wert 


delivered 
Assemb) 
(Giroup for Aerona 
lopment in Washir 
the Se] rocket powered res 


venth CGeeneral 


plane to a he of 126,200 ft. in September, 
1956. ‘ap <incheloe is an experimental 
t pilot at the Air Force Flight Test 
Edwards AFB, Calif. 


Center 
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a speed of approximately 1,950 mph 
was attained.) 

I was chosen to carry on 
high-altitude-phase testing of the X-2 
In four powered flights, the altitude 
was increased from 45,000 ft. to 126 
200 ft During the build-up flights, 
and in the preceding seven flights con 
ducted by” Col. Everest, considerabk 
data were obtained to be used to pre 
dict the 
titudes 

Ihe ten-year-old acrodynamic design 
left several 
ment 


Within the 


with the 


aircraft behavior at extreme al 


of de sired 


envelope already ex 


CAPT. |. C. KINCHELOE, JR. 


plored by other research aircraft, such 
as the X-1 and the previous flight of the 
X-2, a number of problems had been 
expenenced 

he 
effectiveness, high-altitude dynamic on 
stability 
pressures, and detenoration of 
tional stability at 

As the X program was a effort 
of the NACA. Bell Atrcraft, and the 
Air Force bhght Test Center, all avail 
ible data were used and the t ong 
necnng talent flight 
lhe GEDA analog con puter was ex 
valuabl 


were low longitudinal control 


poor control at low 
cliree 


peed 


monitored ever 


tremel 
Past 
most cas dernvati 
flight 
the GEDA 


pl mec motion 


had shown that om 
obtained trom 
vith 


inulations of au 


performed 


ive Close 


Data Sources 


Onginal computer impu 
rived vith nal 
rocket model test 


mal theor ti il pq ction 


tine! 


iat 
able at the tart of the pr 
stabilit 
cach flight 
duplhi ite the fi 
the X 

Before cach X 
tin the 
mg values of th 
tive At the bn 
thie 


derivatives wel 


until th 


malo 


and 
result of thes i if 
hown that the low longit wal 
control effectiven vould 
climb angl | herefore to achieve 


the optimum iltitude, it was nec wy 


to develop the optimum technique to 
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300 watt ceramic tube 
vs. 250 watt giass tube 
in high temperature furnace 


Surviving Heat Extremes 
is an Eimac Ceramic Tube extra 


In a high temperature furnace the difference between 
a ceramic tube and a glass tube is physically evident. 
But, long before the glass tube reached the state of 
complete collapse shown above, it had lost its useful- 
ness as an electron tube. 

The first important change occurred when the glass 
tube envelope began giving off gaseous products 
that contaminated the tube’s vacuum. The ceramic 
tube, processed by Eimac at 600°C., was much 
cleaner internally and thus capable of operating 
reliably at higher temperatures than its glass 
counterpart. 

Not far above 400°C. the envelope of the glass tube 
had softened enough to allow the anode to move 


Sani a 


Write our Application Engineering Dep 


SAN BRUNO 


Negative Grid Tubes 
Reflex and Amplifier Klystrons 
Ceramic Receiving Tubes 


for a copy of the new 
explanatory booklet “Advantages of Ceromics in Electron Tubes.” 


EITEL-McCULLOUGH, INC. 
CALIFORNIA 


“Scmac Firat with ceramic tubes that can take it” 


Products Designed and Manufactured by Eimac 


Includes the most extensive line of cesamic electron tubes 


slightly to one side, radically disturbing the electrode 
spacing. The electrodes of the ceramic tube were 
held rigidly in place by ceramic spacer rings and 
brazing alloys capable of withstanding far higher 
temperatures. 

The 4CX300A used in this test is just one of a 
complete line of Eimac developed and produced 
ceramic tubes whose resistance to damage by heat, 
physical shock and vibration, plus small size with 
added power make it ideal for airborne and 
missile applications, or wherever ruggedness and 
compactness are a must. 


Vacuum Tube Accessories 
Vacuum Switches 
Vacuum Pumps 


Second in a series describing the advantages of ceramics in electron tubes. 
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L 
ho 


Buffet Region- 


|g High Altitude Paths 


EFFECT OF AERODYNAMIC LIMITATIONS 
ON HIGH ALTITUDE FLIGHT PATHS 


a Pitch Up 

tus | Boundary 

f 

\ 

= & ideals 


Lateral maneuvering Limit \ 


4 8 12 


MACH NO. 


16 20 24 


FLIGHT limitations over the X-2's range of Mach numbers and lift coefficients shows 
buffet region near Mach 1 and that the ailerons should not be used above Mach 2. 


be used in establishing the desired flight 
path. It was also important to learn 
the proper technique necessary to maim 
tain the desired flight path 

On the particular day of the altitude 
flight, the weight of the X-2 at drop 
was around 25,000 Ib., with over 13 
000 Ib. of propellants on board. Since 
the low longitudinal effectiveness at 
the higher Mach numbers limited the 
maximum obtainable climb angle, op 
timum technique required that the air 
craft be rotated to climb attitude in 
the transonic region, The aircraft re 
sponded to stick application and the 
climb attitude obtained was approxi 


mately 45 deg 


Cockpit Layout 


Cockpit presentation to the pilot in 
addition to the normal rocket engine 
instruments was a standard Machmeter 
readable to Mach 3, an altimeter with 
# 100,000-ft. capability, and a standard 
J 5 gyro 
altimeter had shown considerable 
Machmeter 
had proved to be reasonably accurate 
Ihe J-8 attitude gyro was generally un 
usable and proved to be inadequate for 
the X-2 performance capabilities 


Previous experience with the 
error 


in lag, but the indications 


lo assist me 
attitude I had achieved following rota 
tion, an ingenious device was designed 
by Bell and NACA personnel to give 
proper 


in determining what 


me a visual observation of the 
climb angle. This was a red grease pen 
cil line, ground-calibrated to be approxi 
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mately 45 deg., on the canopy Plexiglas 
If this line paralleled the horizon, | 
knew I was on a 45 deg. path 

Even though I had very little control 
effectiveness available to change the 
aircraft attitude appreciably, it was still 
a satisfaction to know 
had attained the correct flight path 


Radar Aid 


The altimeter was reading approxi 


how closely I 


mately 12,000 ft. low at all times in 
the climb Ihe actual altitude was 
transmitted to me by the radar track 


ing station in 5,000-ft. increments over 
the radio 

Preflight calculations indicated rocket 
burnout could be expected around 90, 
ft. As 
000-ft. area, I glanced at the propellant 
gages, expecting to see just a few gal 
lons of liquid oxygen and water-alcohol 
Instead, I found I had an 
indication of 75% of my propellant 
load still on board. In addition to this 
1 noted a sharp decrease im indicated 
19 to 1.) If the 
radar altitude plotting were correct and 
these visual indications 
this meant | wa 


I was approaching the 90 


remaining 


Mach number from 
were correct 
entering a new alti 
regime at a Mach 
that cde 


ome 


number con 


below ied for safe 


and, for 


siderably 
unknown rea 
little 


control, 


son, | had achieved this with ver 
use of fuel 

During this short interlude of per 
sonal consternation the 
fact, shut down as a 


engine did, in 


result of normal 


propellant exhaustion; the fuel quantity 
indicating system had gone moperative 
at 50,000 ft 

Phe aircraft continued to clinb on a 


scmiballistic path to the peak iltituct 
where the nose rotated slowly down 
ward through the honzon, he aireratt 


Within several 
were our way down again 
both the Machmeter and 
raced im the other 
on the order of Sf 
Although all avail 


used im the pull up to 


responded as predicted 
coonds, we 
This 
iltimeter 
The descent wa 
tt. the 
ible control wa 


tin 
direction 


first 62 sec 


climb attitude, only about 1.2G was ob 
tainable 

Similarly, in the re-entry and recover 
phrase constant pull up control was 
used, but level flight was not attained 


iltitude of nearly 40,000 ft 
This flight resulted im a 
considerable penod — of semiballistic 
fight. Although OG was not 
reached, a value veccleration 
of less than 0.05G was 
approximately see It 
me lke a normal 1G condition 


until an 
Was fe iched 


actually 
of normal 
mamtamed for 
scemed to 


Static Pressures 


The present methods of obtaming 
ssures are not adequate m areas 


This inace 


Static pre 
of extremely low pressure 
quacy was responsible for the large error 
in the cockpit indications of airspeed, 
Mach number and altitude 

Ihe minimum dyname pressure for 
this flight was approximately 15 Ib 
sq. ft. at the highest altitude In thos 
condition, the airplane indicated vers 
poor dynam stabilitv. When the an 
plane was disturbed by a control apph 
cation, a pitching oscillation of about 
6 deg 
was excited 
this motion wa 
culation did not 
produced no noticeable or ippreciable 
the 


teep for me to 


with a penod of about 6 se 
Although the damping of 
extremely low, the os 
imnoy me because it 


change im normal acceleration 
attitude wa till too 
comfortably view the honzon 

When the peak of the trajectory was 
attained and the 
I had a ver quick observation of the 
general ky light in 
tensity within the cockpit and generall 


horizon was m view 
condition I 


surrounding the 
to le typi il of normal 40,000-ft on 


urcraft ippe wed to Wwe 


ditioys. Upsun, the sky was blue-black 
in color and the un app ied to be a 
very. white pot he ky condition 


downsun were even darker in color 

This dark condition existed to the 
where a dark gra 
ibruptl gra 


hehtes 


band ip 


honzon 
ied ver band 
until eventually it 
cmbled that of a t pr il 
ground within a 
beneath the au 


clearh 


be i 
ippe 
haze condition 
60 deg. cone directl 
craft could be 

Near the 
very light 


duced an 


eon 
the 
misahgnument pro 


left-bank-angl 


pcab trayector 
thrust 


ippreci ible 
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change prior to burnout. As soon as 
burnout occurred, this disturbing force 
ceased 

Previous analog studies indicated 
bank angles of this magnitude should 
be corrected very cautiously, because the 
critical roll rate for divergence is ex 
tremely low at very high altitudes as 
d comseq ut nce of the very low magni 
tude of aerodynamic restoring moments. 
Roll divergence would be experienced 
at an average roll rate of 45 deg. per 
second 

Analog indicated that the 
rate of divergence is slow, but the 
extremely low control effectiveness 
would make it very difficult to control 
the motion 


studies 


P.1 Passes Mach | Early in 


London—English Electric’s P.1 proto 
types (AW Sept. 30, p. 50) have been 
flight tested for stability characteristics 
at speeds in excess of the 1,132-mph. 
oh held by the Fairey Delta 2 

Directional stability derivatives, ob 
tained from stick- and rudder-free damp 
ing of induced oscillations, were carried 
out above the world’s official speed 
record by R. P. Beamont, the com 
pany’s manager of flight operations, 


Severe roll coupling had been expen 
enced in the X-1A at these high alti 
tudes as a result of disturbances pro 
duced by thrust misalignment and use 
of the rudder. ‘lherefore, re-entry and 
recove;ry made from this banked 
condition no movement of the 
controls 

The glide home and standard dead 
stick landing was accomplished with 
out incident. Duration of the flight 
from drop to landing was 16 min., 35 
sec. 

This review of some of the 
ing and significant details obtained dur 
ing this attitude flight was given to show 
a few of the NACA and Air Force 
Flight Test Center's experiences in 


was 
with 


interest 


who described the experience to the 
Roval Aeronautical Society here recently 

Beamont said that experience with 
the U.S. Century series focused atten- 
tion on the problems of the directional 
stability of airplanes at high Mach num- 
bers, particularly after the fatal breakup 
of a North American F-100 with Pilot 
George Welch. 

Flights in the P.] were made with the 
prototypes at speeds beginning with 


COMBINED wing and fuselage loading rig is prepared for P.1 at English Electric's 
research and development center at Warton, Complete aircraft is being tested. 
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high-altitude operation. During the dis- 
cussion it was evident that even though 
the latest flight testing techniques were 
utilized, several major deficiencies were 
existent. Inadequate cockpit presenta 
tion for the pilot, low longitudinal con 
trol effectiveness, and thrust misalign- 
ment were among the critical deficien 
cies 

This is in no way intended to de 
tract from the praise duc Bell Aircraft 
and the NACA, who in 1946 fixed an 
acrodynamic configuration which 10 
years later achieved an altitude and 
speed never before attained by man 
But it is indicative of the great re 
quirement for increased flight research 
in the manned rocket field. 


Testing 


Mach 1.2 and increased by increments 
of 0.05 Mach number. With the air- 
plane trimmed for stable flight, the 
rudder was displaced with an applied 
150-lb. force. 

Resulting oscillation of the airplane 
was allowed to damp out naturally, 
with stick and rudder free, while in- 
strumentation aboard the plane recorded 
decay rate, accelerations and displace 
ments about the three axes. 

Said Beamont the aircraft 
could be trimmed hands and feet off at 
these tremendous speeds, and the 
pilot could become confident in apph 
ing uncomfortably large angles of side 
slip and then sitting back and watching 
the aeroplane sort itself out.” 

Other points made by Beamont in his 
lecture to the Society student 
graduate section 
First prototype P.1A flew superson 
ically on its third flight and the first 
P.1B Mach 1.2 on its first 
flight. 

e It is difficult to get chase airplanes as 
signed to a company’s flight test pro 
gram, and normally the pilot has to 
experience trouble before chase planes 
will be made available “ 
subsequent flight for the purpose of 
reproducing the effect.” 

e Flutter clearance of the P.! 
was done by the Roval Acronautical 
Establishment “bonking’ method, in 
which small explosive charges are fired 
at right angles to the surface being 
checked during the flight. In spite of 
the wide use of this method, it didn't 
preclude fin-rudder flutter neatly 
bracketed by two scheduled stages of 
the investigation, and not falling in 
either. The flutter was cured by chang- 
ing the fin stiffness and by fitting a vis 
cous damper to the rudder 

© Adequate RAF radar monitoring fa- 
cilities and navigational aids intended 
for operational aircraft have not been 


ana 


rea he d 


to observe a 
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off the moon 


In a few short years space 
engineers will bounce a 
missile off the face of the 
moon and so glean valu- 
able information on prob- 
lems of interplanetary 
space travel. Chances are, 
Ex-Cell-O parts will help 
vet that missile to its des- 
tination, playing a role in 
this, the conquering of our 
last great frontier: the 
universe, itself. Ex-Cell-O 
builds fuel nozzles, blades, 
rotors, valves, actuators, 
fuel controls, parts and 


assemblies for jet engines, 


CORPORATION 
DETROIT 322, MICHIGAN 


Aircraft Division 


MAN AND MISSILES FLY HIGHER, FASTER AND SAFER 
WITH PARTS AND ASSEMBLIES BY EX-CELL-O 


EX-CELL-O FOR PRECISION 
57.89 


far { ike = 
P 4 a a 
- 
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Putting a voice in the man-made moon 


America’s first man-made satellite will soon be 
launched into outer space where, traveling in its own 
orbit, it will circle the earth, 

Deep inside will be sensitive electronic instruments 
which will “observe” cosmic activity and “report” find- 
ings back to us. Scientists believe that many a mystery 
of the universe may thus be solved. 

Without electrical insulation of exceptional qualities, 
such as CDF supplies, the equipment inside these man- 
made moons could never operate. 
FOR SPECIFIC INFORMATION on CDE 
Sweet's, Electronics Buyers’ Guide, and other direc- 


products, see 


tories. Then send us your print or your problem, and 
we'll return free samples and technical literature. 

CDF MAKES Dilecto Laminated Plastics « Celoron 
and Polyester-Glass Molded Plastics * Micabond Mica 
Products « Diamond Vulcanized Fibre « Flexible Tapes 
of Teflon”, Silicone, and Micabond « Resin-Impregnated 


Spiral Tubing « Complete Fabrication Facilities. 


*duPont trademark for its tetrafluoroethylene resin 


CONTINENTAL. DIAMOND FIBRE 


A SUBSIDIARY OF THE Bukhf COMPANY + NEWARK 19. DEL. 
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Ryan VTOL Vertiplane Prepared for Test 


I'wo-seat Ryan Vertiplane, designed and built for Army under Office of Naval Research direction, was recently rolled out (AW Dev 
p. 37). Aircraft features double retractable wing flaps which deflect propeller slipstream. 


available for the P.1 flight test program 
lime delay in obtaining VHF fixes ts 
on the order of two minutes because of 
network saturation; during that time the 
P.1 covers up to 50 mi. so that the fix 
when it does arrive, is largely of aca 
demic interest 

¢ Transonic problems have been “vir 
tually because of the 
low-set slab tail 
transition barely 
conditions, and even at 
loads there is a trim change of less than 
half a G 

¢ Supersonic longitudinal static stability 
remains almost unaffected within the 
pilot’s threshold limits, and the only 
clear indication of change the pilot 
senses is that he reaches his G limits 
without achieving a buffet threshold 


Britain Will Cut Back 
1958 Aireraft Output 


London—Britain’s 1958 output of 
military aircraft will be cut back 9% 
from this year's level, according to an 
estimate by Minister of Supply Aubrey 
Jones 


nonexistent” 
There is no pitch-up 
detected at 1G 
increased G 
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In a written parliamentary 
the minister predicted that reductions 
military little 
no effect on the de velopm nt and pro 
British civil aircraft 
tatcment 


inswer, 
contracts will have 


duction of 
Jones declined to make a 
on the extent to which spending on re 
search and development may be cut 
back We cannot anticipate the cde 
fense White Paper and defense esti 
mates for next vear,”” he said 
The supply minister said he hoped 
to be ina position to make a statement 


The ( ile on 


on research before spring 


which the government will 
research is now under 


official Jone iid 


treasury-domunated 


acronautical 
tudy by defense 
that this is not a 
inquiry aimed solely at new economic: 
Ile said the of the tudy bi 
senior officials of the department 
cerned is to assess the national impor 
tance of the industry in the hight 
of this and recent defense changes, to 


purpose 
con 
and 
make recommendations on future go 
crnment policy particularly in regard 
to government support of research 
Greater integration of the British ai 
craft industry will be brought about b 


the government contract-awarding 


the industr 


concem tor 
lhe go 


my view, to use their position: a 


vell bong 
crnment ought certainh 
cncourage 
other hand, I 


tomer to 
tated, “On the 
onsider it quite wrong tor the gove } 
t that A should a 
vith B lum 

to avoid the 


undesirable 


ment to 
do the first and 
hich think 4 
suppl 
that formidabl 
of powered an 
dicated in 
Minusty 
Nuthorit 


not considered 


second 
munister also told ¢ 
problem 
made | thr 
\tom 
Creat ¢ xpenditure 
it thi tage bie 
Lhe munister said the 
powered urcraft le at the mo 
held of fundamental re 
carch to a point it which Britain in 
be satisfied to look to a future line of 


ot Suppl 


ported 


proble ms of a 


ment the 


cn clopin nt rather than to plunge pr 
pphed 
Assessment of the operational idvan 


ind engineering possibilities of 


oa earch 


powered aircraft will continue 


ited 
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ie 
num, this press is sara with side cylin- 
ders for pre-forming stock. It can also be 
used on split die work for forgings requiring 
undercuts. Press design provides for eccen- 
trie or off center loading to compensate for 
asymmetric =e This press has a wide 

range of controlled pressing speeds and is 
equipped with stripper and ejector mecha- 
nisms to aid in the production of draftless 
and precision forgings. Beleter size—96" 
72", 


9,000 TON PRESS 


. » Operates automatically, like the other two 
presses, through a rapid advance into a con- 
trolled pressing speed and after a controlled 
stroke automatically returns. Thus, while the press 
operates at high speed, it has the high degree 
of control and accuracy necessary for precision 
work, Bolster size— 84” x 60”, Stroke—60”. 
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These three new hydraulic forging 

| presses form the nucleus of Kaiser Alu 

minum’'s new expanded plant facilities 
j at Erie, Pennsylvania 

Scheduled for ition by April, 


they will be capable of producing over 
half a million pounds of high quality 
aluminum forgings every month! 


They are designed to complement 


"i the new 750 and 1500 ton hydraulix 
1s presses now operating, plus a wide range 
i / KAISER ALUMINUM’S of mechanical presses and drop ham 
mers. These modern hydraulic presse 
r will provide larger, more complex forg 

ings to meet your military or commer 


cial requirement 


| 


listed in your telephone directory, Kai 
ser Aluminum & Chemical Sak Ine., 


General Sales Office, Palmolive Bldg., 
YOUR FORGING >. 
| KAISER 
THE BRIGHT STAR OF METALS 


‘Take advantage of our new versatility 

and increased capacity. For immediate 

ervice and complete information con 
ie tact the Kaiser Aluminum sales office 
ail | 4 
| 

smallest of the three, this press 
over a half a million pounds 
just under 30 feet high. Bolster size— 
x 54”, Stroke —60”. These three presses 4 a 
provide you with larger draftless, 
cision and standard forgings. They will iy 
an additional source of large magne- ; | 


AVIONICS 


Florida Grows as Center for Avionics 


By Philip J. Klass 


Orlando, Fla.—Newly tormed Associ 


ition of Florida Electronics Industry 
cmphasizes the fact that this sun 
hine/citrus state has become one of 


the fastest growing centers of electronic 
activity in the New 
has 20 with an 
other 40 companies pledged to join 
Climate skilled 
and or willing personnel plus COO ta 


nation 


sociation member 


large 


pool of 


tive state and local officials. have at 
tracted uch welblestablished avionse 
manufacturers as Muinneapolis-Honey 


well, Sperry Rand and Ilectrome Com 
mumcations Inc. (formerly Ai Assoc 
ites) 
The Martin Co, recently opened a 
155.000 ft. facility here for develop 
ment and production of avionic systems 
like the Lacrosse 


and small missiles, 


id Bullpup 
Mostly New Firms 
But the bulk of the growth, in num 


bers at least, comes from new firms 
Many are headed by engineers who got 


their first taste of Mlorida living while 


working for urcratt boone 
it Air korce Missile ‘Vest Center, Pat 
rick Aw Force Base, Coco Beach. In 
many cases these new firms set up 


shop near Patrick to seek contracts for 
testing 
from 
tractors operating there 
Radiation Ine one of the early 
in Florida, started out 
a $10,000 contract from 


special devices or equipment 


from the center or missile con 


prom cTs 
in 1950 with 


Patrick for timing equipment Last 
year the firm grossed $5 million 


At present there are no accurate 


figures on total sales and employment 
tor the S0-odd clectronic-avionic com 
panies now operating in Florida, but 


combined | sales around 
75 million, including Martin, which 
is the largest. By 
California's 


sales exceed $] 


probably are 
way vf comparison, 
industry 


More 


clectronic-avioni 

billion annually 
accurate should availa 
ble if the new Florida association fol 
pattern of West Coast Electronic 


Manufacturers Association 


figures becon 


low 


Big Drawing Card 
blorida and way of life 
have proved remarkable attractions for 


even during the 


climate 
depths of 
the recent shortage, according to 
Honeywell, for example, 
ceived more than 4,000 written appli 
cations from engineers during the past 


ome 
firins 


vear secking positions at the company’s 
facility 
an official says. ‘This was 
10 times the number of 
that Honeywell 


new inertial guidance neat 
Clearwater, 
ipproximatel 
cnginecrng 
needed to fill 

In addition the company received an 
other 5,000 applications from techni 
cians and engineering aids during the 
same period, according to Melvin P. 
bedders, plant manager 


lectronie Communications Inc 


openings 


was 
about 25 re 
plies to an employment advertisement 
placed in the Sunday edition of a New 
York with than 10 


iccustomed to receiving 


fewe! 


new » Pa pc I, 


LARGEST of Florida's mushrooming numbers of avionics manufacturers is new $18 million 


74 


Martin Co. plant in Orlando which will develop and produce avionics and small missiles. 


good prospects among the number 
When company advertisement in samc 
papel announced it was moving from 
leterboro, N. J., to St. Petersburg, it 
than 1,000 rephes ot 
which about 150 were quality returns, 
iccording to Irank Godsey, Jr., 
pany president. 


received more 


com 


Playing Down Florida 


On the other hand, a Martin official 
ays the company did not try to capita 
on the blonda location of its new 
I he 
according to James W. Bunnell, director 
of industrial relations at Orlando: ‘The 
type of wanted will be 
more interested in the job and the op 
portunity for growth than in the chi 
mate.” 

Bunnell, an old-timer in the 
nel business, observes an intere sting dit 
Orlando and other 
areas (including California) in) which 
he has recruited personnel In 


lize 


plant to attract engineers reason 


engineer we 


pe ron 


ference between 
most 
localities, job applications are normally 
discarded after akout 60 days becaus« 
the applicants do not usually remain 
available for longer, Bunnell says. In 
Orlando, Martin finds that it pays to 
keep applications for many months be 
cause the applicants are still available 
six to eight months later when open 
ngs occur 

Martin expects to employ around 
4,000 when its new facility goes into 
full operation early next year, but it cur 
rently has more than 12,000 applica 
tions for jobs on file. 


Warm Welcome 


Electronic Communications, which 
currently employs around 500 in St 
Petersburg, says it has not had to ad 
vertise tor factory personnel and cur 


rently has a sizable waiting list. Local 
newspaper publicity about the com 
panys coming led to many job in 


quines, and subsequent word-to-mouth 
advertising by employes brings in mor 
Many factory personnel, previously de 
pendent upon seasonal tourist indus 
try, are happy to have year-round em 
ployment 

Company officials with whom Avi 
ATION Week talked all report they hav« 
been warmly received by city officials 
and businessmen. Prior to selecting Or 
lando for a plant site, Martin officials 
discussed their industrial needs (roads, 
water, clectric power) and timetable with 
city officials. ‘The latter agreed to meet 
Martin's and timetable, 


needs and 


have come through on schedule, accord 
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GULF OF MEXICO 


CLEARWATER 8, 
ST PETERSBURG. 


wrtment poly 


Businessmen who are 4 


ng to lkdward Uhl, manager of the Or 
lando operation 
hlonda has certain drawback for 
ionmics manufacturer most of which 
in be cured with tin (cog! ally 


tix tate remote from mayor 
raft mussile manufacturing cent 
vell as from most major Defense De 


ind procurement cen 
customed te 


ih 


HEAVIEST concentration of avionic-clectronic manufacturing firms in Florida are 


shown, However, other cities, like Daytona Beach, are secking avionic companies 


pecd onmnunication ind tran por 
tution are apt to find most area 

lorida Ktremelh frustrating Lo 
stance telephone connection 


Association of Florida 


Electronics Industry 
Newly 


blectronics 


formed Association of Florida 


Industry has already set up 


committees to handle four areas of an 
ti ipated association activity: In-state pro 
curement, establishment of quality stand 
ards, industrial relations and educational 
facilities 

G 
Co., 


elected president of new organization 


Brown & 


been 


Balstraz of Frank C 


management counsel, has 


Kxecutive directors include: T. F. Grie 


ser, Electronic Communications Inc., 
P. Painter, Jr., president of Dynatronics, 
and EK. Johnson, president of Johnson 
Electronic. 

Persons interested in obtaining more 
information about the association may 


write Balstraz at 1784 West Flagler St. 
Miami 35, Fla. 
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made at pace more fitting ft it 
center than to an imdust t 
mm central blonda hich 
man Whom how ive tin i in 
frequent top th 
that fly to Mian. One Martin 
necer Sa it tal him hr. to fly 
Orlando to the cor ipa tun Den 
ippra i! f cxistin i 

CTV ICE ble 

One recent flreht from Orlando to 
New Yor normiall wn 

four hours late in lea iw ©) nal 

because of mechanical t 
ers for thas mw 
New York flight were 12 h ite om 
ceparting ilso bye it il 

Radiation In th t \i 
bourne (near Patrick) and Orlando, op 
rite if own ( ( i 
regular flights to New Y« nad oth 
major castem ti 


Supporting Industry 


companies that move to 
from a me tropoht im areca ho 
re slowed down bv the lack of small 
upporting industry in the area. lor 
example there are too f machine 
tool and dic shops, too few certified 
clectroplating — facilitie according to 
hlectronic Communications officials 

Martin, which brought down more 
of its own support facilities orely 
the convement clectroni parts 


upplhiers which it had in Baltimore 
This 


panies also voice 


a complaint which other com 


the new 
clition of 
bait 


ist md it 


hha 


thr 
lom G 


of its outside to | onda 
whereas toda nal handled om 
the area 
Several th Halt 


Happy Yankees 
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inhapp 
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RADIATION INC., one of the first avionic 


manufacturers to locate in Florida, has 


plants in Melbourne and Orlando 


blectrom \ 
VALPARAISO lready turned up several tool and che 
J hops and t Another ol 
cou to move m and till 
CAPE cr of | lectrome Com 
Ve CANAVERAL vho has been ti 
ORLANDO in organizing th 
MELBOURNE a hi compan that vithin oa 
) 
\ 
O ¥ 
| %. 4 g ith Niartin 
: have alread ctoup staal 
a to et up sal 
LAUDERDALE | (Operations in (Orlando. As the new a 
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Print Unit Performs 
High-Speed Read-Out 
New York—Extremely high-speed 
printer, capable of producing 55,000 
words per minute and suitable for us« 
as a read-out device for digital com 
puters, was demonstrated here last weck 
| New device, developed by Stromberg 
«a i Carlson Division of General Dynamics 
— and the Haloid Co., is 5 to 10 times 
STEERING faster than previous printers and 
- wie. roughly 1,000 times faster than a con 
ventional tcletypewriter 
Phe S-C 5000 printer combines the 
Stromberg-Carlson Charactron, a cath 
ode ray tube which can display letters, 


Designed by numbers and other characters, with the 
high-speed Xcrography printing process 
developed by Haloid. The device could 

AERO PRODULTS, INE. be used to produce air traffic control 

is opening new horizons in the field of aircraft and guided flight progress strips at the rate of 200 

missiles for the world today .. . for the universe tomorrow trips per second, can produce an 54 x 


11 in. sheet of text in 4 sec., Stromberg 
Carlson says 


POSITIVE CONTROL OF NOSEWHEEL STEERING Information from a digital computer 
iS THE BASIS OF SAFE GROUND MANEUVERING or magnetic tape is supphed to the 


Charactron tube which produces the 

CLEMCO’'S remarkable Rotary Actuator, when incorporated in a text on the face of the tube, a technique 

steering and damping unit, provides the Greatest Uniform Torque currently used in the Sage air defense 
and Lowest Internal Leakage for a Given Envelope Size with Mini 

. svstem displays. In the new printer, the 

mum Backlash. CLEMCO has PROVED nosewheel Steering and 


Damping components need NOT be awkward, bulky, or heavy. text on the tube face is optically - 


jected onto a_ rotating drum whose 
The remarkable CLEMCO Rotary Ac- surface is coated with light-sensitive 
tuator is controlled by valving which material which becomes clectrically 
draws on experience dating from the 
beginning of aircraft steering through 
the most complex computors and Servo- 
mechanisms of today's guided missiles. 
This permits compact configurations is attracted to the charged areas, repre 
which will meet almost any require- senting letters and characters in_ the 
ment. text. This pigmented powder is then 
transferred from the drum to paper 


charged in the process 
Fine pigmented powder then 
blown over the drum surface where it 


CLEMCO power steering and 
damping components can pro- whi h Carries a highe I clectric harge 
duce the dynamic stiffness nec. after which the powder is fixed for 
essary for the prevention of permanency. Machine can print on all 
shimmy CLEMCO “know grades of stock, from thin tissue to 
how" has almost eliminated 
Internal Leakage and Static 
Friction. Call or write CLEM 
CO today. Let CLEMCO help Kx pansions, Changes 
you with your ground control = 


problem In Avionics Industry 


Rand Corp.’s System Development 
Division has been established as a sep 


punched cards, company says 


arate non-profit corporation, called Sys 


CLEMCO AERO PRODUCTS, INC. are furnishing the leaders of 
the aircraft and missile industry with the following: 
ROTARY ACTUATORS PROPRIETARY DESIGNS OF 
POWER STEERING UNITS HYDRAULIC AND PNEUMATIC which were becoming increasingly out 
FLUTTER DAMPERS UNITS FOR MILITARY AND side the scope of Rand’s primary func 
MISSILE FINS AND SPARS COMMERCIAL AIRCRAFT AND MISSILES tion as a scientific advisory group in 
" longrange research for Air Force. New 
Write for complete Clemco folder to company, a non-profit organization like 


Rand, will be headed by MI. O. K ippler 

LLEMLG former co-chicf of the Svstem Develop 
| ment Division. Ff. R. Collbohm, Rand 

AERTD PROOULTS, INT. president, will serve as chairman of new 


CAP 210 E. Manville St., Compton, California firm's Board of Trustecs. New company 


located at 2500 Colorado Ave., Sant 
This is 26 of @ continuing series of advertisements prepored especially for the advancement 
of the aircraft industry by CLEMCO. Keep a file of them so you will have the complete Monica, take Ss over two major proj ct 
fo by ¢ MCO 
1 story by CLE formerly assigned to Rand: develop 


\S ment, installation and maintenance of 


tem Developme nt Corp., because of the 
division’s rapidly expanding acti ities 
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FJ-4Bs Test Buddy Refueling 


Navy FJ-4B Fury fighter at left is being refueled by FJ4B carrying additional fuel tanks to serve as buddy system tanker. Receiver air 


craft climbs to 25,000-40,000-ft. altitude for rendezvous with tanker F)-4B 
left wing into drogue. North American Aviation’s Columbus Division is conducting day and night tests 


Sage air defense system traming pro 
gam and the programming of Sage 
computers 

Other recently announced changes 
inergers and expansions in the avionics 


field include 


Comell Acronautical Laboratory wil! 
establish a branch office Wasting 
ton to study problems in military cle 
tromics 


Midwestern Instruments, Inc., Tulsa 
Okla., has purchased total assets of 
Data Storage Devices Co., Van Nuys, 
Calif., and will move new acquisition 
to ‘Tulsa. F. A. Oliver, former owner of 
new acquisition, becomes a Vice presi 
dent of Midwestern 


e Stanford Research Institute will es 
tablish a Naval Warfare Research Cen 
ter at its Menlo Park, Calif., facility to 
perform operations research vstems 
inalysis and weapons evaluation for 


Office of Naval Research 


@¢Cohu Electronics, Inc., San Diego 
has purchased two instrument manu 
facturers, both of Schenectady, N. ¥ 
Millivac Instrument Corp. and Volkers 
& Schaffer, Inc., the new acquisition 
vill be merged into single operating 
unit to be known as Millivac Division 
of Cohu Electronics. Dr. Walter Volk 
ers, formerly head of the firms, reniain 
iS pre ident of new division and be 
conn vice president of ohu New 
icqui ition ire expected to comple 
panv's instrument line 


| 
ind increase sale olume by more than 


ment pare nt com 


e General Controls Co. Glendal 
Calif... has established new integrated 
cnginecring, manufacturing, sal per 
ition in its new Electromie Controls Di 


sion 
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lipptronic, Inc., maker of clectro 
h imical cle Vice 


Servomechanisms, 


@ Allen B. DuMont Laboratories, tne 


earch and 1 \e lopme nt Divi ron ite 


vanced development under Richard ¢ 
communication 
ind display laboratory headed by 


ratory under John 


ipohi Honevwell 


cribed it Nu | 


Tanker trails hose with drogue, and receiver slips probe on 


he available from Pergamon Pre | 

bast S5th St.. New York Y 

it S17 per volume. English version will 
he available shortly after ippearance of 
Russian edition as result of wal 
rangements made with USSR 
of Ilectrical Power Station Artich 
cover powell uppl tom clectrical 
witchgear, measuring 


ments and automatic control 


Signed on Dotted Line—Majyor con 
tract) awards recent! mnounced by 


Wiomes manufacturers meclhude 


Acronutronic Systems Inec., 
Clalif., has recened Civil Acronauty 
\dmunistration contract to design and 
a bheht Data equipment 
Phliden) which wall enable fight plan 
md aircraft position report data to be 


cutered into an automatic trathe control 


omputer by means of a standard tel 
typewriter 

@ lear report i Na ol 
tract for it AN low 
LABS bombing tom Compan 
ho announce i nulhon contract 
from Aw NMatene! Command for at 
cw master attitude reference rom 
@ Hamilton Watch Co. port 


million contract from \ iff 
Clo. to production of ional data 


ordet if ter ised in test 
@ bord Instrument Co. 

| millon mitract f 

| tion of it AN/AS* a 
ning ta if i ite 
P Pill for Pallid Programmers |i 
pun thy | of | 
ut | 

if itt thie fit 1} 

{ if i | dat 


we 
4 i 
ations from Chagnn balls, Ohio. to 
/ 2508 Van Aken Blvd., Cleveland 
City, has licensed Mitsubishi 
Co., Tokvo, to manufacture certain of 
i the company’s urborn computing che 
Vices 
( lif | 
cight pecialrzed laboratorn under 
central direction of Robert ‘TV. Cava 4 
nagh New laboratori id 
| 
ty 
cert tal television labo 
nuclear 
mentation under Mr. Cavanagh, and 
mechanical laboratory under Bernard 
Infrared Collision Avoidance—\lin 
providing automatic collision warning 
is well a proximity warning. Aerojet 
General tem, now turting fight 
cvaluation provicl onl proximuat 
varning and docs not discriminate be 
tween aircraft which are or are not 
, ollision threat Hon vell tom wall 
Assn. meeting, Jan. 9, in I Nnigele 
Sovict Electrical Engineering—! ng 
lish translation of most ortant pa 
pers appearing in Russian mal 
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Over 
20 years’ experience 
in development and manufacture 
of systems and equipment 
for airborne, ordnance, 
and missile use. 


radars fire-control 
mine laying © missile launching 
navigation 


Ask for our latest 
facilities brochure. 
Leomeens; Contact ow 


Technical Placement Manager 
jor employment data. 


“475 TENTH AVE., NEW YORK 18, Y. 


Division of Burroughs Corp., Pasadena 
Calif. Handbook provides information 
of interest to both student and experi 
enced programmers working with Elec 
troData computers. Copy is available 
on reque st 


P Capital Refits DC-3s—Narco Sapphire 
1016 VHI 
and transmitters have been selected by 
Capital Airlines for installation on its 
fleet of DC-3s. Equipment provides 560 
receiving and 360 transmitting chan 
nels with 50 ke 


communications receive4rs 


channel spacing 
New Vibration Pickup—Capacitance 
type vibration pickup, which is small 
easily calibrated and can be constructed 
ina vanety of shape s, has been devel 
oped by National Bureau of Standards 
One Bureau of Standard 
vibration amplitude as small a 


model can 
micasure 
0.1 angstrom equal to about vo the 
diameter of a hydrogen atom, and has 
been calibrated over a frequency rang: 
of 10 to 40.000 cps New pickup and 
associated calibration procedures were 
developed by W. Koidan of National 
Bureau of Standards’ sound laborator 
Defense 
Department expenditures 


Electronics Gain— Defense 
for clectroni 


equipment during Piscal 1957 are esti 


mated at $3.5 billton, compared to 
$2.8 bilhon spent in Fiscal 1956. Fig 


ures, prepared by Electronic Industric 
Assn. (formerly RETTMA), are based on 
rule-of-thumb formula for estimating 
percentage of Defense dollars allocated 
for aircraft, missiles and ships which go 
to clectronic-avionic manufacturers 


> “Picture” Transmission by Teletype 
Device which permits speedy transmi 
sion of “pictures” of weather frent 
battle lines and similar situations «sins 
standard teletvpx 
developed by University of Michigan 
engineering Research Institute unde: 
Defens« Department sponsorship 
Weather front or battle line to be 
transmitted is drawn across a map on 
clety pe 
through 


1 plotting board operito 


scans this line transparent 
grid, then sends out a number whicl 
represents direction of the first segmen 


of the line Number 1 
other terminus and automatically con 


received 


verted into corresponding line segment 
on cellophane sheet placed over may 
of the sector involved. 
crator then moves on to next s¢ ginent 
until entire front or battle line 1 


ending op 


on receiving cellophane rlay 
thereby creating copy of original map 
irregular line on a 12-1S-an. may 
can be transmitted by this technique 1 

to 7 min. compared to 20 min. 1 
quired to transmit entire map by fa 


sunile machine, University says. 


Ground-Testing Flight Controls 


British pilot (right) and technicians test the complete flight control system of de Havilland 


Aircraft Co.'s new Continental and Intercontinental Comets 


Full-seale rig, built at the 


firm's Hatfield plant, exactly duplicates operation of a plane's clevator, aileron, rudder, air 


brake and wing flap hydraulic circuits under all normal and emergency flight conditions 


Circuit geometry is checked, results analyzed 
of the rear pressure bulkhead have been checked at temperatures as low as — 55h 


ind bugs climinated 


Iempennage units aft 


De Havil 


land also is using the rig for endurance testing of the entire system to determine servic: 


life. ‘This involves continuous operation of the entire system for tens of thousands of oper 
ating cycles extending night and day over a period of several months. Purpose is to acceler 


ate certificates of the new Comets. 
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American Plans New Idlewild Terminal 


New York—American Airlines’ pro 
posed $14 million passenger terminal 
at New York International Airport will 
include telescopic passenger corndors 
connecting aircraft doors and departure 
lounges. The facility is scheduled for 
completion by mid-1959 

Under the plan the covered bridges, 
which American says are now under 
development, will be positioned at the 
cnd of fixed corridors leading from the 
lounges onto the ramp. 

lor airplane loading, the bridges will 
swing toward the plane through 90 
deg., extend and fit against the rear 
door of the aircraft. They will be pow 
cred by clectricity 

\t the same time, fixed loading 
passageways will connect the front doors 
of planes with the lounges. Thus pas 
scngers can enter their planes at either 
end while under cover. The lounges are 
at door level 

The airline plans to taxi its Boeing 
707s, as well as its Lockheed Electras, 
into the gate positions. For departure, 
engines will be started and the planes 
pushed away from the terminal by spe 
cial vehicles which will be attached to 
nose landing gear. ‘The planes then will 
taxi out for takeoff 

At departure, the rear loading corri 
dors are contracted and pivoted back 
into their original positions. 

Lounges are located along two con- 
courses leading out from the main ter- 
minal structure 

Ihe facility will handle up to 16 
Bocings, American says 

entrance to the street side of the 
terminal is approached via vehicular 
mmp which brings the passenger to 
boarding level as soon as he enters the 
building 

Whole concept of the terminal is 
centered around the passenger rather 
than the airplane, according to the air 
linc 

American plans to use pre-loaded bag 
gage containers which will be = clec- 
trically hoisted into the bells compart 
ment of its aircraft. Containers will be 
removed) from arriving aircraft and 
moved by the lower level to the baggage 
claim area 

Loading corridors will be made as 
sound-tight as possible to protect 
passengers from jet nonse 

The terminal will be fully air condi 
tioned, according to American's plans 
A 30-ft-high glass wall will run the 
length of the field side of the building 
Restaurants and other concessions will 
be located in the main structure 
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LOUNGES connect directly to aircraft with covered passageways. 
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Zenith's new radome test rang 


Bring your tough ones to Zenith 


Do you have a radome or antenna that you can’t test accu- 
rately enough with your own equipment? Then bring it to 
Zenith’s new radome test range 

Here, at your disposal, is the largest, most advanced test 
range in America —and the experience Zenith has gained in 
testing more radomes than all other « OMpanies ¢ ombined. 

The central test building and the four permanent towers on 
Zenith’s new range are 6O-foot, double-dec k. concrete-and 
steel structures, with foundations sunk deep in the earth to 
eliminate vibration. Two additional towers are portable so 
that Zenith can make tests on 18 different ranges 
cial, long-range setup for giant radomes like those on the 


plus a spe 


1600 West 135th Street, Gardena, California 


Subsidiary of Minnesota Mining and Manufacturing Company 


Navy's Lockheed Constellations. Many tests are made on 
automatic equipment. And a system of elevators and dollies 
provides for fast. safe handling of radomes. 

Zenith is best known for the integrated work it has done in 
the design. manufacture. and testing of resin-bonded glass 
fiber components. By making and testing more than 100,000 
radomes. we have learned how to form resin-bonded glass 
fiber in almost every shape and size — and how to put iton the 
production line. 

But each of our services —research, design. development, 
engineering. manufacturing, testing —is also available sepa- 
rately. We invite you to “bring your tough ones to Zenith? 


Zenith Plastics Company 
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American industry, 
4 Land Aer M ks 
Fi Be R 
FORM OF THE FUTURE RES) 


United Lines 
Eastern Air Lines 


New York—Port of New York Authority has opened 
its S30 million International Arrival and Airline Wing 
buildings at New York International Airport. All arris 
ing passengers requiring federal clearance and all foreign 
flag airline departures will be handled from the new 


structures. Customs facilities in arrival building feature 


— 


. 32 convevor-equipped checkout counters in each of two 
customs halls, and self-claim baggage racks. Fourteen 
foreign carriers lease space in the wing buildings. New 

{ buildings are major clements of overall 655 acre terminal 

city development which will include individual terminal 

’ buildings of U.S. domestic airlines. Arrival and wing 

buildings provide 24 gate positions, with ground floor 
for flow of incoming passengers and second floor 
outgoing passengers. Buildings are three stores high 


with total length of 2,300 ft. When development. is 


Temporary Terminal # Trans World Airlines 
¢ international Arrival and 
Operations Building Airline Wing Buildings 
Z—Retrigeration Pan American World Airways 
American Airlines ci 


completed, it is expected to provide 140 gates BRITISH Overseas Airways Corp. departure area is gla 


AIR FRANCE first class lounge is “Parisian Room.” 


IMMIGRATION, Naturalization rooms are plush 


conte design. 


contains 7,000 sq. ft 


IDLEWILD’S new International Arrival and Airline Wing buildings (right) are part of “terminal city” under development (left) 


New York Opens International Arrival Building at Idlewild 


fronted 


| 
= —— 
— 
~ 
‘ 
a’ 
' 
| 
KLM sto) 
AS huge 
goo 


SMOKE shows F'-94C exhaust flow with thrust reverser fully closed. 


NACA Flight-Tests Reverser Unit 


Moffett Field, Calif.—Uhrust reverses 
that gives high performance jet aircraft 
precision approach 
path ind 
been demonstrated on a 
b94C by National Advisory 
tec for Acronautics’ Ames Acronautical! 
Laboratory here 

Full modulation provides the new 
feature of instantaneous, in-flight con 
trol which is useful not only in landings 
but could be utilized by carrer aircraft 
for quick acecleration after a wave-off, 
NACA said 

Phe new thrust reverser also is useful 
for cutting landing roll significantly, be 
ing utilized in the way that reversible 


control over the 


touchdown poimt has 


Lon kheed 


Commit 


propellers are on piston engine trans 

ports 
Demonstration 

proving flights 


was made after 20 
Metal clamshell 


mounts on the tail 


type 
Fully 
open, it allows maximum forward 
thrust of 6,000 Ib bully closed, it re 
verses 3,600 Ib. of the thrust to the 
braking direction. In flight, engine rpm 
is kept constant and reverser ts adjusted 
to control glide path, climimating slug 
gish response of jet engine to throttle 


door pipe 


changes 
Current flight tests follow basic wind 
conducted at NACA's 


Propulsion Laboratory 


studies 
Plight 
several years ago 


tunnel 
Le WIS 


PRODUCTION BRIEFING 


Aviation, =F armingdak 
L. |. is starting construction of it 
6,000 sq. ft. research facility which 
will house a 3,000 mph. supersonic 
wind tunnel. To cost $1.2 million, the 
windtunnel is scheduled to be in opera 
tion by mid-April, 1958 


Republic 


Metals Processing Division, Curtiss 
Wright Corp., Buffalo, N. Y., employs 
techniques used to produce hollow ex 
truded propeller blades to make inte 
gral solid propellant chamber-body 
structure missile shapes. Advantages 
are high production rates with lower 
unit costs and possibility that flanges 
left on the expanded propeller-section 
shape can be used as points of attach 
ment for missile wings or even act as 
limited aerodynamic surfaces them 
selves. ‘The Metal Processing Division 
is also working on various forms of 
hollow cooled turbine blades. 


Lockheed’s Missile System Division 
will begin staffing its remote 4,000-acre 
test site in the Santa Cruz mountain 
south of San Francisco. Fifty engineer 
and scientists from Lockheed’s Sunn 
vale location will move in as 
the main administrative building is 
completed in December. By the end 
of 1958 it is expected that the staff will 
grow to between 150 and 180 


soon a 


Janitrol Aircraft Division, Surface 
Combustion Corp., says construction 1s 
now underway on manufacturing, engi 
neering, research and testing buildings 
in Columbus, Ohio. Completion of the 
130,000 sq. ft. plant is anticipated by 
carly spring. Together with the high 
iltitude test facility, the new buildings 
will cost $2 muilhon. 


CLAMSHELL reverser is shown fully open (left), partially closed for landing approach (center), and fully closed (right). 


82 


AVIATION WEEK, December 23, 1957 


q 
4 
ay 


NEW AVIATION PRODUCTS 


Pickup Coils 
designed to operat 


High temperature pickup coils are 

it temperatures up 

to Ol without pecial cooling bor 
it temperature an oa 


ul ible 


nth 


cooled pickup coil as ai 
Signal lead-in’ wire 

welded to th 
i flexible 
also de 


ous thermal 


ire 


ux 


coil and are protected bys 
stecl sheath. Units 
igned to withstand continu 
by te mipera 
$501 


converted 


stainle 


ire 


caused 
variations down to 

Mechanical motion can be 
clectnical without 


hoch 


ture 


into direct 


ontact bi plac ing the pickup coil near 
i turning gear, shaft kevwa rew, pin 
or lot Coil produce an au wal 
vhose frequency | proportional to the 
rate of motion of the object 


Potter 


Acronautical Corp., Union, 


Precision Flow Switch 


Model 1S-26 precision flow witch 
available for installation as onginal 
equipment in military aircraft to indi 
cate fuel transfer from auxiliat to 
main tanks, is an in-line device capable 
of handling any of current jet fuel 

Where compressed air or gas 1s used 
is pumping medium, the new switch 
will indicate immediately when au 
enters the line, signaling completion of 


fucl transfer; reverse flow has no effect 
on switch function. Umit is designed 
to operate in temperatures of 1001 
to 450] 

Potter Acronautical Corp., Union, 
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Small Time Delay Relays 
New lin 


| 
lly scales 


of sub-mimature h 


time dela wed 


urcraftt 


le cttin | on 


ili 


unit ind from 


on 


wit hi 
A. W. Havdon Co., Waterbury, Conn 


Blinker 


ch tha 


int hort if fla 


Tracking 


Rese arch 
Ave., Hopkins, Minn 


Airborne Hoist 


Airborne vorwhin | 
hold two t ill 
fect pel if ith a 4 
load mcordm to tl 1) 
Unit designed to in} | it 
to miperature in it 


miotor 
Westem 
Calif 


Lvawood, 


orp 


Low-Cost Lab Furnace 


hor small melts and testi f val 
if » to | 
compact frre for tal t 
priced it than | 
va 


Co., 90-25 Van 
Jamaica 15, 


Jet 


il pre 
Unit is fired by any natural fuel ga { tomplat 
md air under low pressure and is cham bly 
bered for crucbl up to in. base i my oth | 
ciameter by lon. high c¢ positioned | it 
Selas Corporation of America, Dresher, ter 
Pa. ( to be check 


11S) N. Bochanan 


| 


Moos Division, Universal Winding 
Wy 


k Expressway, 


J 
neti 
a d.c, 15 sec. to 3 ‘ 
Lo ) can upphed in th nol 
| these Basle weight of om 
‘ 
| 
— \ il out that can 
= veighs 4 fi ‘lable 
it tem t in 
to 130] up to tt. 
tort 
] if 
j j 
TE: » 
| 
< 
ts. M 
nish ¢ pe and be dramed 
fouts 
‘ 
mad and pr it 
if i 
ible wie 
i’ tit th 
on tentl 
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maintaining template alignment accu- 
racy of O.00024n., the manufacturer 
states 

‘The templates engage the foil section 
of the blade to indicate form accuracy 
us well as blade tilt and bow 

Shepard & Young Tool Co., 15150 
‘Telegraph Rd., Detroit 39, Mich. 


Compact Cooling Package 


Jomimng a circulating fan to a heat 
exchenger of large capacity provides a 
cooling unit for airborne  clectronic 
equipment that, in one version, weighs 
5 Ib x Om 


only and measures 7 in 


x 3 in. Fan circulates air through the 
heat exchanger where it is cooled and 
forced over the electronic components 
Liquid or ram air may be used in the 
heat exchanger as the cooling agent. 
AiResearch Manufacturing Division, 
The Garrett Corp., Los Angeles, Calif. 


Lightweight Hoist 


A 35-lb. winch with a self contained 
motor and lift capacity of 6,000 Ib. is 
small enough to be carried in one hand, 
the manufacturer asserts. Model 61 has 
a reclin rate of 10 fpm. at capacity load 
of 6,000 Ib. Load speed combinations 
vary; at 3,000-Ib. load the unit reels in 
at 20 fpm 

Unit was designed to meet Mil-E- 
5272A specifications 

All American Engineering Co., Box 
2668, du Pont Airport, Wilmington, 
Del. 


Tape-Controlled Drill 

Numerically 
drilling machine is designed to position 
0.005 im. true position toler- 
ance repeatable at accuracies of 0.001 
in. over a maximum length of 40 in 
and maximum diameter of 50 in., while 
bemg positioned at rate of 60 in./min, 

Unit, built to General Electric Gas 
Division specifications, 1s be 


controlled automatic 


within 


Lurbine 
ing installed at General Electric’s jet 


engine plant, Evendale, Ohio, wher 
it 1s expected to reduce setup and ma 
chining time by about 74% on J79 and 
CJ-505 components 
Punched tape directs drill motions 
Barnes Drill Co., 834 Chestnut St., 
Rockford, Il. 


Low Pressure Switch 

Low pressure differential 
all-aluminum construction can be 
with liquid or gas and is available to 
handle settings from 1-22 in. of water 
or 0.1-5 in. of mercury. Fixed actuation 
valves range from 1.25-12 in. of water 

Weight is 14 Ib., diameter is 62 in 
and depth is 33 in. Switch has an ex- 
ternal adjustment 

Meletron Corp., 950 N. Highland 
Ave., Los Angeles 38, Calif. 


switch of 
used 


“We Always Boost the FIXED BASE OPERATOR” 


No question about it...the 
fixed base operator is the man 
who keeps private flying air- 
borne. 


As the nation’s largest sup- 
plier of aviation parts and 
accessories, Air Associates 
stocks practically everything 
the fixed base operator needs, 
Our products are always avail- 
able, at prices made possible 
by our volume purchasing. 


IR 
SSOCIATES 


4 


\\ See, 


Department Store of the Air 


To serve the nation in aviation, there are Air Associates branches at... 


Dallas, Tex. 
Glendale, Calif. 


Atlanta, Ga. 
Chicago, Il. 


San Francisco, Calif. 
Teterboro, N. J. 


Miami, Fla. 
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SAFETY 


British Ministry of Transport Accident Investigation: 


British Crash Tied to Lax Check F ‘lights 


Ihe Viking twim-engmed aucraft G 
AJBO (normally called Bravo Oscar) in 
volved im this accident was owned by Fag! 
Aviation Ltd serviced by \ircratt 
Services Ltd. and under charter to the Au 
Ministry 

On the evening of May 1, 1957, this aur 
craft was duc to take off from Blackbush« 
am airport controlled by the Ministry of 
Transport and Civil Aviation (heremafter 
referred to as the MICA), on a trooping 
flight to Idris in ‘Tripoli. It had a crew of 
four, comprising Capt. Jones, First Officer 
Tunmington, Radio Officer Robertson and 
1 stewardess, also one supernumerary crew 
ranking as a passenger, and in addition 30 
passenger who onsisted of service per 
onnel, women and children 

The weather was fair with no cloud 
under 3,000 ft.. the wind was slight and 
from the north but visibility was only 
moderate—it was in fact 2.4 nautical miles 
vhich was described as indifferent, or 
neither good nor bad 

ihe aircraft took off up wind at about 
2115 and two minutes later 
ported a failure of the port engin md that 
it was intended to make a circuit to port 
ind land again. Having completed the down 
vind and base legs of this circuit the au 
raft crashed im a wood just as or just after 
it had turned to its final approach and at a 
distance of about 1,200 yd. from the 
threshold of the runway Thirty-four of 
thre ; persons on hoard lost their live 

It is necessary to restate the above bald 
account in more detail in order to con 
der th implication of the facts. Befor 
the aircraft took off a number of the staff 
f Fagle Aviation Ltd. spoke to Capt. Jon 
vho appeared fit and well, and one of them 
vho spoke to him immediately before the 
urcraft was started observed that he had 
taken his seat on the port side, this being 
the seat normally used by the captain of 
1 Viking aircraft 


Prepares for Takeoff 
\t 2108 hr. (2208 hr by 


hich tume it was fairly dark: and the run 
iv lights were on, Bravo Oscar asked for 


taxi Clearance and im re pl the contro! tower 


it Blackbush \irport gave mrmussion for 
the aucraft to taxi to the holding po nt for 

wav Zero Fight and at the same tim 
raft that the ON TL. wa 


ned 


By this the au trafth ontroller meant 


ure at Chatham 


th ON Ht} neg { en m order that ¢ apt 
Jone night et h iltimeter acce rding! 
nee he had taken off from Blackbushe and 
ittained a table height 

Short! iftter 114 tor, the ontrol tower 
which had tl neanwhuale v1 


rmed 


tune reached the threshold of the thre that th 
hat st was clear tor takeoft with a nght turn trouble with an engine and that t 
out wh ft md agam md then 
This message was acknowledged by Bravo final ne m the ¢ vil vord 
Oscar at 2114.53 and within a few second \ftcr a tim vhach | mint timat 
thereafter it was observed to make the run xactly, the ancraft banked t t 
md take oft port ! uid still see the runway it 
] wht runway it Bla th cl \ tt later th j 
almost parallel te the Camberley. Basingstoke i tremendous shudder throughout th 
Road but to the north of it and the amcraft length of th urcraft imost as af a 
vas taking off from west to ist. that is giganti ham! had iwwod the i ratt and 
from the direction of Basingstoke toward haken it. A few seconds later the amcratt 
Camberles truck the ground. am satisted that when 
At 2116.44 Bravo Oscar called the control the shudd occurred the aucratt wa ih 
tower and on receiving its acknowledgment mg to port tam al itished that th 
pa ed the following me it ‘a rat mised b tha 
almost precisely two minut ifter takeoff trikin t nat 
I hay got a p rt am mcau hh tun elapse between th 
making a left hand circuit to Come im agam linda mad th ish noth 1 md ft 
\ minute and a half later at 2115 16 the me to tum xl and sa meth t 
control tower shich had been taking rcassul th lildren who wer ittin 
chergeti xtion lear the runway of behund m 
other aircraft, received the m i Bravo ift th oh | oked 
Oscar is down wind” indicating that Capt omy watch and it wa 
had successfully turned left-handed ift w out her m to 
md was flying westward parallel to the run th Masse had sat down on the tip-ap 
Vay it attached to the door of her bin and 
lo thi nessage the ontroller trapped herself an 
vas able to reph Bravo Oscar clear te 
final number one’—that is to say, to land Climbs out Window 
is soon as it was ready to do so. He followed [ had noticed that th ali : 
this messa Vlach was duly acknowledged ne was labeled “Emereen 
by mforming Capt. Jon that the rface o I knocked it open and clinbed f 
vind was Zero two Zen seven knot if vara md then turned wh 
\t 2119.05 the uircratt having toward the It not th 
knowledged the me igs n regard to the fire and | heard n ” houting “¢ rth 
vind, asked for the OF that the hildren out.’ | ran heck to the ¥ 
barometn pressure it Blackbushe itself | had linbed thr ) and shouted ‘Pa 
vhich would govern the altimeter ctting halds hh here 
for landing and at that ent ther 
At 2119.13 the ent at last ternfic explosion son to m onal 
message acknowledging the OF I hich | prayed all ¢ 
had been gi ne Zen ne Zor that the Wea 
Shortly afterward wt 2119.47, th on ithin a rad A 
trol tower record shi the follown port en 
Dransmitter vitchin modulated \ th ta of the plane t thre tar | 
few onds later a Viscount aucraft (Hotel and when | — ' ds 
Kil hich wa tationar na lane nea ft | ach 
the runwa passed a i that it had lu . ft wd th 
een Bravo Oscar, add lost sight lear Aa \t that 
of him on the approacl ry | Cant Rout 
fla 
Reported on Fire bhed 
By thi yp nd 
mented th further cp rt VW hea ift 
mm there, noor it kn Nha al 
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In fact, as the airport f found ff 
that the barometnc press hen th whed few the aid of 1t A 
thy tation inte vhose area the flight impute later Brave had i a ift t i 
ld I] d va i tated ome | ] hort of ti vay thresh i d and tab tot (a 
old at a ou} outh ft Ba toke ta | t 
Camber) Koad tad t with t 
trie xtended lin ort tact ft i t 
tead tur t port aft t takeott didtist lat f 
t fo! in throughout i d wat tal 
f had by thi the runwa ipta wed that if i 
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trem sition assessing al 


idence to be derived from their condition 


Apparent Failure 


Ihe story which I have outlined show 
sat this crash was preceded by the apparent 
failure of the 
fter takeoff. The crash itself occurred about 
minutes later aircraft, hay 
ig almost omple ted its circuit, had reached 
1,200 yd short of the 
runway to the line of 


Comins 


sort chgime some two minute 


thires when the 


pe mt about 
threshold of the 
hich it was turning preparatory to 
mn to land 
It is convenient to record that as a result 


f lis most skillful and painstaking invest 
gation of the com of the crash Mr 
Cameron-Douglas, a semor  imvestigating 
officer of the Accidents Investigation Branch 
of the Ministry of Transport and Crvil 
\viation, was able to establish that the a 
craft struck the ground first with the port 
vingtip and then, having attained an im 
erted position evered the top of a tre 


ith the starboard wing following which it 
doubtle lost both wings and swung round 
© that the 
hack om the 


fisclage 
direction 


can 
from 


to rest pomtin 
which it had 

Phe evidence 
the mquiry wa 
first to the qu 


im the course of 
ted to two main 

vhether, and if 
failed, this evidence 
of the its loading 


condition of its 


thon o wh 
the port engin covel 


me aworthune aircraft 
and trim, the 


part lar th 


cngine md 


que tron of ther proper 
ond, evidence was directed 
to the question of why this amcraft crashed 
vhere it did) A Viking twin-engined aircraft 


hould be capable of landing 


Sct 


vithout 


difficulty on one engine. | was according) 
required to consider the competence of th 
pilot ind first officer, the course followed 
during the circuit wath particular reference 
to height and speed, the lighting of the 
the precise farce of the 

It 4 I think, convement to deal first 
vith the aucraftt itself and the que fion of 
its condition and maimtenan 
History of Aircraft 

Bravo Oscar was first licensed in 1947 and 
vas acquired by Eagle Aviation Ltd. from 
the British buropean Amways Corp her 


after referred to as BEA) in 1954. The 


current rtificate ot urworthin wal 
issued May Il, 1956, and was not due to 
expire until May 10, 1957 The last mayor 
mspection (4 heck 4) wa completed keb 
1 19 md at the time of the accident 
tl vurcraft had flown 4858 nee that 

Both engines were well within thew ap 
pr 1 lite vhich 1,500 he. after a com 
plet overhaul Lhe port sas com 
pletely ove thauled by Bristol Aero bangin 
Ltd. on Oct. 16, 1956, since when it had 
run some 662 hr. The starboard engine had 
Lad a similar overhaul Dec. 3, 1956, and 
had since been run for 455 hu 

It may not be universally known that om 
the course of a omplete overhaul the whol 
engine is normally taken to pieces and re 


wsembled with a replacement of such part 


is the Aero Engine Co. (in this case the 
Bristol Aero Engine Co.) think necessary 
In the result, any engine which has beet 
overhauled several times may well contam 
fow, if any, of its onginal components 
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In hort the v4 
little, if any 


cugine probably wore 


m lationship to those installed 


in the auwcraft in 1947 and were well within 
the allowed by thew makers hi 
propellers were also well vithin their ap 
proved life 
| heard a body of eviden in regard to 


the maintenance of the engines and the 
aircraft generally With the a 


ice nce Wa 


stance of 
my assessors, this « rutinized 
ith great care 
itished that this 
had been properly maintained 
The evidence vhich 
I accept, was to the effect Oscar 


had had a ompl te Check | of the whol 


und in the result I am 
uircraft and its engin 
put hetor ind 


that Bravo 


yrcraft, imcluding its engin wned out 
\pi 19 following which a certihcat 
of maintenance was issued which was valid 


ut the date of the accident. Following thi 
raft was flown to Palma Apr 
md Germany to 
flown for 


heck the au 
and returned via brance 
Blackbushe on the 29th, having 


ome 14 hr. During this flight certain minor 
nags were noted by the pilot 

On Apr. 30 and May | a further com 
plete Check | wa wnied out since, as it 
happened, the engineer: had tume availabl 


Durmg thi heck a few matters left over 
from the 27th also. the 
noted by the pilot during the flight on the 


ind minor snag 


28th and 29th, were all rectified and the 
cng fully checked. I am satisfied that 
it about 1400 May 1 both engines wer 


run im the presence of a entative of 
the Bristol Aero Engine Co. and proved 
satisfactory. | am further 
that thes run again to the proper test 
revolutions at about 2000 that 
und 2d Lt. Taylor's account makes it clear 
that they were again run by Capt Jon 
before takeoff 


repr 
entirely satished 


cve ning 


Engine Fire Damage 


Within a short time after the crash the 
fuel caught fire as previously described, with 
resultim evere damage to the engines. In 
the circumstances it was unpossible for the 
expert ot the Accident 
Branch of the MUCA to ascertain whether 
the port engme had in fact failed 
o. why. Certain factors could be shown to 
bn itisfactory: the spark both 
vere still in working order and all 


Investigation 
md, if 


plugs ot 


thos part vhich could be examined ap 
peared to have been pr perly lubricated. It 
is fan te iy that no eviden of failur 
to maintain was disclosed by such examima 


tion as could be made and in the light of 
the history of the operators and their service 
ompan t would be entirely wrong to 
ime that, if in fact the port engin failed 
fault of their engineer 
1950 
million passenger 
of them and h a record 
ittained without 


nntenance 


this was due to any 
nied over 
vithout 


The company has sine 
1 quarter of a 
myury to any om 
could 
cfhaent 


\ great 


hardly have been 
ind conscn 


deal of 
loading 


ntious m 
idy in d 
is to the md trim of the aircraft 
It that thi uircraft wa 
properly loaded and trimm d and if ther 


evidence wa 


quite clear 


is any excess weight at the time the au 
craft actually left the ground it was so 
trivial—at most 20 kilograms—that it could 


not possibly have contributed to this acci 


dent 

lo sum up this aircraft was, m my 
opimon provided with a valid rtificate of 
certificate of maim 


urworthin ind a valid 


tenance It wa properly loaded = and 

trimmed, and it was properly maintained 
Why the port engin failed, if it did 

must remam a matter of pure spe ulation 


insufh nt t 
drawn. It is always 
possible for ¢ xamiple that the pilot ce won 
to regard the having failed 
been due to the failure of 
ind not to the actual 


itself 


the evidence 1 quite 
my conclusions to be 
engin is tay 


failure 


have 
instrument 
of the 


cngine 


One-Engine Procedure 


W hike 
pect ot 


it must necessarily remaim the sub 
ture, it likely that at 
the time the port engine was Con idered te 
failed the aircraft had attained a 
height of between 500 and 700 ft. Accord 
ing to the performance schedule of thi 
urcraft it should vith 
the load carried, of climbing on one cngin 
it the rate of 155 fpm. or, if that engm 
sas run continuously at takeoff 
the rate of 250-300 fpm. Aci 
operations manual, the ideal 
turning on to final approach 
ft. when landing on one engine, and th 
peed should not be allowed to fall lower 
than 110 kt. (109 being described as th 
effective intil the 
decision to land has been made 


ony seCTHS 


have 


have been capablk 


power, at 
ording to the 
height when 
hould be 


ontro! peed 


The cardinal prin iple in making a land 


ng vith one engine inoperati te 
avoid an undershoot, namely the position 
where the pilot after turning on to final 


ipproac h find himself vith imsufficient 
height and p ed to reach the runwa Ih 


fact that one engine inoperative render 
the aircraft power asvmmetr o that, if 
thi se the port engme dead. it 


tends to fly 
mcrceasing 
speed is low it is 
bank steeply 
the dead engine 

In these circumstance 
twin-engined aircraft 


the practice is to maintain height and speed 


port wing low, this tenden 
the speed drop The f th 
obviously 
ially in the 


dange rous to 
espe direction of 
when landing a 


vith one engine onl 


so as to enable the ipproa h to be mad 
more steeply than with two engines, tt 
being remembered that once the under 
carriage and/or flaps are let down th 
dificulty of regaining height or speed 


when the power of twe 


For these 


than 
wailabl 


far greater 


cngimes ume re 


if the circuit is being made at a low height 
it is desirable to fly a tight circuit so that 
the aircraft mav not be too far from th 
threshold of the runway when the turn on 
to final approach 1 made 
Weighing Evidence 

If the ameraft loses flying pe d it wil 
tall thu event bemg pr eded ly 
noticeable buffeting” to use the wordin 
#f the operations manual, or huddering 
to adopt the more graphic term nplo d 
by a witness. There can be no doubt that 
thi urcraft undershot the runwa mid 
talled port wing down some | ) vd. from 
ts threshold. Is it pe ble on the den 
to reach a firm conclusion as to the reason 
vhich it to do 

As I have nd, there is eviden from a 
number of witness vho saw and sp to 
him befor the flight that ¢ ipt J mnt Md 
fit and in everv wav pormal before he tool 
th iptain cat on the port le of th 
uircraft preparatory to the flight At 
at which time Bravo Oscar informed th 
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ontrol tower of the port engine failure 
and that it was making a left hand circuit 
to come in again, it is reasonable to assume 
that Capt. Jones would have already taken 
the appropriate action which would include 
feathering the port That the 
propeller had been feathered was confirmed 
on examination after the crash. In the 
course of the inquiry it was suggested that 


prope ller 


Capt. Jones ought to have attained more 
height before attempting the circuit and 
that he ought to have made his circuit to 
the right, namely against the live engine, 
instead of to the left 

It must be recognized that the failure of 
an engine shortly after takeoff is rare and 
represemts a serious emergency for the pilot 
It may be true that to land the aircraft 


in such circumstances is, as one experienced 
captain said “‘part of the job,” and that it 
merely as another put it, “a some 
what higher degree of concentration than 
for a normal twin-engined landing.’ The 
fact remains that a pilot has a short space 
of time in which to make a number of 
difficult decisions 


quire 


Pilot’s Decision 


Capt. Jones decided to turn to port at 
once rather than to attempt to gain further 


height before doing so. | do not think his 
decision to turn to port was wrong and in 
deed 1 am inclined to think it was en 
tucly nght. Although turning against hi 
dead engine, Capt. Jones was turning in the 


normal circuit direction and, since the 
emergency occurred at night, a turn to port 
had this great advantage that it enabled 
him (while sitting in the captain's seat on 
the port side) to keep the lights of the air 
port in view whereas, if the turn had been 
to starboard, this would have been far less 
In the absence of any certainty as to 
had attained at the he 
tarted his circuit it would, | he 
entirely wrong to criticize his 

The followed by the 
been des by a number 
Second Licutenant Taylor, the 
describes the steady bank to port, during 
vhich he hunself sitting on the port side 
was able to keep the lights of the airport in 
Capt. Langley, who was in charge of 
mother Viking of Eagle Aviation Ltd. and 
to the threshold of the 
take off, saw Bravo Oscar as it 
eastern of the to 
ind again when it turned 
ind from that to 
pilot formed the view 
that when it turned down wind Bravo 
Oscar “seemed to have uficient height.” 
He noticed no violent change of height dur- 


the he ight he tine 
think 
decision 
aircraft 


of 


sok 


has 


ribed withesses 


survivor, 


vicw 
was waiting clos 
to 
the 
turn down wind 
on ¢ the 


final approach 


runway 


crossed end urport 


hase leg 


Thi 


on 


ing the circuit but only a “gradual descent 
into the last stages of final.” He did, how 
ever, form the view that Bravo Oscar over 
shot the approach originally and had to 
turn back to port again, although it was 
not a violent turn 

He regarded the aircraft's circuit as in 
no way unusual 

Capt. MacKenzie, a pilot of BEA who 
was also waiting to take off in the Viscount 
Hotel Kilo, but whose aircraft was some 


600 yd. further from the crash than that of 


Capt. Langley, also saw Bravo Oscar, but 
not until it turned on to base leg. While 
watching the aircraft at this point and 


thereafter as it turned on to final approach, 
he formed the that the aircraft 


opm on 
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Banked Turnoffs Permit High Speed 


Indianapolis Municipal Airport's new 7,300-ft. runway incorporates banked turnoffy said 
to permit pilots to clear the strip at speeds up to 63 mph, Civil Aeronautics Administration 
Iechnical Development Center installed the experimental turnofts and also centerline flush 


lights leading down the runway to the turnoff and on the turnoff itself 


lights at 100-ft. intervals are on the runway, with blue flush lights on the turnoff 


Twelve 


white fl 
fl 


ish 


ish 


blue light bar marks the intersection of runway and turnoff, and a flashing flush blue light 


warns the pilot at 500 ft. from the turnoft. 


was rather lower than he himself would 
have wished to be in that situation, He 
observed that it was steadily losing height 
until it di Ippe ared behind the hill on it 
approach; at the time, as he judged, it 
was making a turn to port into line with 
the runway 

hose vho und the Vario ie 
from Bravo Oscar on the radio telephone 
namely Capt Langley, Capt. MacKenzie md 
the two aw trafh onutrolles all agree that 
none of them disclosed any sort of anxiety 
or tension, while nothing emerge more 
clearly from the statement of 2d Lt. Taylor 
than the absence of anv indication that 
the aircraft was in serious jeopardy 
No Anxiety 

Ihe ob nol if this bod 
ot vidence that from th that 
Bra C)sca turned rt t iad t 
tain th t i md p 
ib] heicht stead ‘ 
of anxiet iS appa ta the 
and crvtl ippeared to | t f i 
ful landing raft Ip] wed 
one ober unely Capt. MacKer to 
he } than he himself would ha hed 
to he 

The pit thu pre nted |} the 
dence of ¢ ipt Jon iking m oun 
hurned and not unduly worried circuit ¢ 
port, prol ib) losmg height as he did so 
but at all events not ga my. He may 
or may not have turned htly wide when 
turning on to final approach and had to 
correct, but if so the turn was gradual 

Sore iweestion was made that the air 
port lightin it Blackbushe ‘a uch that 
it did not provide the pilot th ade te 
assistance. It was suggested that the fact that 
Capt. Jones may have had to correct hi 
turn on to final approach "pp rts th 
view and emphasis was placed gn_ the 


iyi 


nal 


which 


lighitin 


ipproa h lwhting « 


t 


ine 


of the 


counsel 


mat 


1 the 
it 
au 
port 
ut 


that 


“ 


noi 


mtroducce 


ached t 
| 


nded from | 


itished 
fill 


id 
pe 
the 


that 


io 


that t 


Chatham 


Unaware of Danger 


It 


franpe 


re st 
that 


rtiy 
il 


that 


hi 


lie 
run 


ati 


i that 


md 
thap 
that 


had 


iat 
the 


AG aN 
~ 
j deamon has now 
cross bar Hy should bn 
the 
yd d 
heam!l a 
of 
cnt to 
hghting of th 
‘ tion was ack mm 
effect on the accid 
It fo not ift 
vhen proceeding to take off, never asked 
for the OFT the bharomets 
informed the bar 
metne pressure at Although not 
trctl wed, it ommon pract 
mat vengined amcraft hen ther 
tw iltunmeters ¢ ct the OF on 
mad ¢ N on the other. It ma wit 
he readil ppt ited that any ont i 
between th t prove bow 
cxamp n ti part is fom fact 
Capt Jone had set th ON on 
iltimeter and had forgotte NM he had 
tthe tead of the OFE., he 
ld reasonahl ha pp ed that 
raft wa shout 7 ft. her than in 
fact it wa In other d f ¢ ipt Jones 
wa judging hie ht from an alt ter 
‘ which he had t ONIT istead of 
Ol | he mn ht ha py d that | 
] ht on turning rtot ila proa i 
550 ft. instead of onl ft. 
tained the ON 
bef but mot the 
ind | he only asked for the OFF. a 
little more than half a minute bef t 
aircraft actuall rashed. It would t 
right in the al n of cone] eved 
to draw iti ded thon it 
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Solar’s Missile 
Capabilities 
Start with 


Basic Design 


SOLAR'S EXPERIENCED missile engi- 
neering group is made up of qualified 
experts in the many sciences related 
to missile development. It is a versa- 
tile organization devoted entirely to 
guided missile technology—from basic 
design to highly precise, top-quality 
production. And underlying Solar’s 
missile capabilities is a ten-year back- 
log of experience. For more than a 
decade the company has been actively 
engaged in building fuselages, con- 
trols, propulsion units and compo- 
nents of stainless steel, titanium and 
other high-temperature super alloys. 
Solar’s creative missile team is avail- 
able now to assist in your important 
missile program. 


SOLAR — 


AIRCRAFT COMPANY OCS MOINES 


FOR COMPLETE INFORMATION write to 
Missile Engineering, Dept. D-136, Solar 
Aircraft Company, San Diego 12, Calif. 


- 
; 
i 
« 
| 
ENGINEERS WANTED. Unlimited opportunities, challenging projects, good living with Solar! Write for new brochure. 
{ 


Plush Vertol H-44C Demonstrated 


Vertol brought its H-44C executive model tandem rotor helicopter to New York as part of a sales tour demonstrated it to New York 


Airways, whose management is interested iv 


1 a 15-passenger airline version (AW Dec. 


16 


p 40) 


Executive model interior is pictured 


looking forward (right) and aft (left) with some seats removed. Capacity of the configuration is nine sale price is around $300,000 


imxiety on board, the failure to attempt to 
vam hewht and the sudden t tor 
OFF. at so late a stage of this circuit tend 
to imdicate that Capt. Jones thought his 
ircraft was a good deal higher than it was 
und that he may im fact have 
on an altimeter on which the Q.N.H. had 
been set. One of the altimeters recovered 
from the aircraft was found to be set at 
1020 mullibars, a setting almost equivalent 
to the but it was 
prove whether the altimeter im qu 
vas that in front of the 
le some such confusion took place, it 1s 
dificult to understand how this aucraft 
found itself so low at so great a 
from the threshold in all the circumstances 
of this flight 
Finally I have 
ider whether the crash 
caused by a failure of the 
\s to this I can only point to the fact that 
the amcraft evidently 
on the starboard 
indication in any me 
vas disturbed at it 
indeed be remarkable if it also 
nor is it likely that Capt 
det dywn the 
found locked in the down po 
crash, if he had not had 
remaiming engine. To my 
bility is virtually di pe ed of by the evi 
of 2d Lt. Vavlor and by the fact that 
cxamination of the ite howed that the 


under on 


requ 


been relying 


Hn pos ible to 
thon 


captain's seat. Un 


distance 


found it necessary to con 


might have been 


proceeded to circuit 
there 1 no 
ome 


engine and 
age that Capt 
performance It would 
had failed 
vould have 
under attiage h 
after the 
oufidence in hi 


Jom 


mind the 


starboard engine had still been 
siderable power at the time the engine hit 
the pre und Nir ( mncron Do igla Aa able 
to establish that the 
root 


tarboard propeller cut 
ome 18 in. thick 

The evidence is, then, entirely clear that 
Bravo Oscar, after its turn to port, con 
tinued its circuit until it turned on to final 


through a tree 
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no evidence that it gamed 
that it 
here 


anxiety over the lo oft 


There 
and the 


approa h 
height 
lost it consistently during ¢t 


evidence uggest 
ircuit 
im no evidence of 
heiglit, and 
that Capt. Jom 
appreciate that anv grave emergency had 
arisen. Ihe request for the OF Lb. at so late 
a stage of the circuit micdicate the 
udden realization that all was not well 
Ihe fact that the 
perhaps 1 further 


indeed the evidence imdicat 


and his cr did not 


may 
flap were not used 4 
indication » the pe 
effect Dh udden hudder «ck ribed by 
2d Lt. Taylor is the normal precursor 

tall. ‘The fact that the tip of the 

first is exactly what wa 
cxpected m the case of an amcraft 

engine was dead and which had 
peed Iverything pomts to the fa 
Jones had ne idea that the ann 


made mw ittempt te 


wing struck 


port 
that ¢ 
craft was so low; le 
climb and had 

thereby of 


riage All 
mcreasiny 
peed stalled his amcraft 
vd. from the threshold of the 


i ecking to reach 


Capt. Jones’ Record 
Before 


reaching 1 final 


( 


wetul, 


pilot 
ran port 1 
had served m RAFVR 
pilot during 
erved a vith 
1950 to 1953 he 
BEA, holding a 


license end ed 
craft in Group ] 


1 pilot 
From 
mfter al 


he had not flown but m 19 he took a 
cnes of tests at the Ministry of 
Aviation blying Unit as a result 


vas graded above ave 


lransport 


ind obtamed a commercial pilot 
On June | he jyomed 
tion Ltd a cr, having on 
lus heense mto an auline transport pio 
| he became i 
cmtly taken a type test to obtam 


ement of his license to il Vib 


having It 
the endor 
ng 

had in all | 19 flown 
total of 6.500 hu 00 had been 
flown with Vikin md of th 
ome | with ation Ltd 
had made no ke wht landin 
Viking aircraft 
period of 
t Officer 1 
hed 
the 
Capt Jon 


rating 


und on 


J ave & 
/ 
at 
i th 
tual tests of ability to which he had been 
hyected la Aviation 
hese tests were of three sort | 
de mn group rating test hy toob 
necessary | onsider Capt. Jon record 1955, to qualify for the inclusion of Vikin 
It is all too casy to attribute blame to a man vrcraft in G 1 of his | we: tests for 
whose evidence is not available. Capt. Jon the purpe f rn i | ist it ; 
wh was d hed as a (77: ble mee Which he took Apr. 26, May 1, 195¢ 
MEE Apr. 9, 1957, and tests conducted 
from time ¢ t th, ree 
nents of Artic! Air Na 
Order 1954 and lat of \ 
Navigation (General) R tions 1954 Fx 
wiv rate of t tests and of the 1 vl 
iting to th d ertain defect 
19 19S Aviation Led. held s Jan 15,19 
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BLEED PISTON ACTUATOR 


4 


COMPRESSOR BLEED GOVERNOR 


airliner 


Powered by four JT4 Pratt & Whit- 
ney Aircraft engines, the Boeing 707- 
320 will carry 131 first class passen- 
gers from New York non-stop to the 
Continent in just over six hours! 
Lach of these new engines, commer- 
cial counterparts to the J-75 which 
drives many of America’s latest jet 
fighters, delivers up to 15,000 
pounds of thrust. Ability to pack so 
much added power into a relatively 
small space is the result of designing 
engine components which will oper- 
ate at higher efficiency, require less 
area and reduce over-all weight. 


Holley Carburetor Company, work- 
For military applications, the Holley 


main fuel control (right) is a companion 
unit to the governor and actuator, 


ing closely with Pratt & Whitney 
Aircraft engineers, carried out this 
exacting assignment on such vital 
engine components as: the compres- 
sor bleed governor, and the bleed 


? 


governor actuator. For single and 
multi-engine military aircraft, the 
Holley main fuel control is a com- 
panion unit to the Holley governor 
and actuator. 


a ‘ t 
, 
> 
4 
11955 E. Nine Mile Road Warren, Michigan 
Leader inthe Design, Development and 
facture of A Fuel Metering Devices 


that is, some 34 months before this acci 
dent—at which certain decisions were taken 
with a view to tightening up the procedure 
under which tests of the second and third 
categories mentioned were carned out 

As I have said, Capt. Jones took his 
group rating test July 20, 1955, in order 
to qualify once again to fly Viking aircraft 
his test was conducted at Blackbushe 
Capt Jones being tested or examined by 
Capt. Bright, one of his fellow pilots 
in the emplh vment of Aviation Ltd 
and designated by that company as a check 
pilot 

The requirements of the test are set out 
in the form known as C.A.525 issued by the 
MTCA. The test is of comprehensive 
nature and although the wording of the 
form is not as clear as could be desired it 
would appear (and I am told is generally 
understood) to require the candidate to 
make at least four takeoffs and landing: 
two by night and two by dav, one landing 
im cach case bemg made with the use of 
both engine md the others on one engine 
only \ completed by ( ipt Bright, the 
form suggests that the test had been com 
pleted satisfactorily in all respects although 
it is observed that the two landings at night 
are given identical times 


Records Conflict 

‘The records maimtained at the control 
tower at Blackbushe record three flight 
only as follow 


lakeoff 20 Landing 204 
lakeott 2! Landmg 2107 
lakeoff Landing 2114 


The above tunes m accordance with the 
definition of mght then unposed by the 
regulations were all to be classified as “day 
landing It follows that on the facts a 
recorded by the control tower only three 
takeoffs and landings were made, none of 
these bemg made at mght as then defined 
by the regulation If these facts are cor 
rect, it will be obvious that the regulation 
not having been complied with, the test 
was never properly completed 

| heard Capt. Bright im evidence and 
hin tatements on oath wall be found im 
Having read the transcript, 
nm com 


the transcript 
he wrote a letter explaining that 
pleting the form he had mistaken BSI 
for GMT. and having listened to his a 
count of the test | wa atished that he 
was not a witness on whom | could rely. It 
is cunious that if Capt. Bright had made 
the mistake of confusing B.S.T. and 
a mistake im itself somewhat surprising 


where am expenenced pilot completing 
a form to record a test of this nature—(¢ ipt 
Jones should have made the same mistake 


appe wed from tn private log ch 


was produced to me In his letter Capt 
Bight now suggests that he confused watch 
time with 
find no more convincmeg 

It may of course be true that the nd 
thon resembled those night but the 
fact remaim that whatever th 


idimitted] 


wn explanation which | 


of visibility it wa 


appeared for bag 
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Hercules Takes on 22 Tons 


Commercial airfreighter version of the Lockheed C-130 Hercules will be loaded as demon 


strated with this Air Force C1 


30. During tests at Marietta, Ga 


tons of pralle ted cargo 


were carried on conveyor into 4,300 cu. tt. cargo compartment and tied down in a matter 


of minutes, according to Lockheed 


open court that the pan 
to suspe nd hum from acting a 
I observe from his letter that 
ion has since been removed 


Chinn the trength of ¢ ipt 
ihcate that the test had | 
pleted Capt Jones was gran 
ion of Viking Cel 
expressed in the 


mquiry some doubt 


to whe 
cumstances le 
crly licensed to fly Viking | 
fed that the heense granted 
garded as legally valid even the 
may have been influenced | 


formation, 


Instrument Test 


On Apr. 26, 1956, ¢ ipt J 
mstrument rating flight ren 
checked by ( ipt. Henderson 


company heck pilots authors 
VITCA to check uch test 
half Phi test Aa ond 
our of a flight from Biar 


bushe. Part 1 of the test 
action, takeoff, climbing and 
Part 2, airwa procedus 
procedure on landing | rst 
on ovel hooting 
( ipt Jones failed im Part 

test and m particular when 
fo mamtain ft. ost 

d his a 


that h ‘a langer of 


had decided 
i | t 
pen 
ad 
| at 
th 


ould bet wded a prop 


tla it 
t ‘ 

iat mn 
took h 
test 
on of th 
1] th 

th 
ted » th 
t Black 
hie 

Part tha 
if md 

mad f th 

ut 
it a al 
Le 
i 


Lurboprop permits straightin track-level loading 


ad it mid i i 
pia pil wot nad 
Capt Il it i 
that Cap Jon mot da 
pra 
ipt J ti test 
and 
{apt Bright th ta pa i 
w t n Black! to 
t and tat aiff tt 
that Part f th test and uw part i 
the p dus i 
ba \viat Ltd pormuttin 
peter to ata med t th 
t p led the a ft t 
t ut that il if tal vd 
ther 
@ lest administered itor t! 
| ! if i if } line 
@ Iwo tests administered by operator within 
p if 
| 
tha { 7 
1} i test 
led “tl it id 
fa 
{ if 


= 
ught basic knowledge of instrument flyin i lis f 
a’ req ired by the regulation ind | am la ed i pool da 
not satisfied that four takeoffs and landing the test agam at Black | ked fig f , | 
or indeed that an landin ‘a ore Capt. Hend i, and i f 
mad im ndition ot darknu sith on pa ed It how erved i | ta ! 
cngim moperat Having heard the « that Capt der i int 
| \vistion Ltd. stated in needs | Ws then the second this tes 
f 
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trouble and 25th Annual AIRPORT and 
your BUSINESS 


FLYING 


@ Airport Facilities 

Flight intormation 

@ Recommended Motets/Hoteis 
* Over 6,500 Airports Listed by State 
* Principal Airports Located on State Maps 
* Airport Chart Locations Given 
* Runway Lengths; Surface; Directions, Condition 
* Approach Obstructions 
* Lighting; Field Markings 
* Control Tower Frequencies 
* Omni, Low Frequency, Homing, etc. Frequencies 
* Ground Transportation Services 
* Restaurant and Recreational Facilities 
* Recommended Motels/Hotels, Rates, etc. 
* Fuel, Maintenance, Storage Services 
* Weather Station Phone Numbers 
* CAA Information Station Phone Numbers : 
* U.S. and Foreign Entry, Exit Requirements 4 
* ADIZ Map 
* Equipment Illustrations; Buying Specifications 


+e 


NATIONAL AUTHORITY On AVIATION FACILITIES 


Pubticetion 380 42nd Street, New Yors 36, 


tes. 


prt 


AIRPORT AND BUSINESS FLYING DIRECTORY 


GET AVIATION’S MOST USEFUL 
CROSS-COUNTRY FLYING GUIDE. 
LAST VEAR MANY ORDERS WERE 
UNFILLED DUE TO EARLY “SELL 

OUT". MAIL COUPON NOW! 


330 West 42nd Street, New York 36, N.Y 


Please send post-paid my copy of the AIRPORT AND BUSINESS 
FLYIMG DIRECTORY to the following address: 


Name: 


Address: 


City 


Company 


Aviation interest 


$5.00 enclosed [| 


awl 


Bill Company [} Check enclosed [) 


i 
| 
| 
| 
| 
| 
| 
| 
| 
‘ 
4 
ij 
az 
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Chouffot said he regarded as 
added that it 
insertion of 


form Mr 
atisfactory 
might be 


although he 
improved by the 
detail In an example of this form 
a completed by Capt Storm Clarke after 
a check on March 15, 1957, it will be ob 
served that the second item is 

“Landing with engine inoperative by 


mor 


day/night” and the third 

Simulated engine failure after takeoff 
by day/night 

Although the form provides the phrase 


day/night I was told that in fact litth 
regard had been paid to whether the test 
was carried out by day or by might until 
the meeting on Jan. 1, 1957, at which it 
was agreed that alternate test hould be 
made by night It is fair to add that an 
experienced pilot of BEA told me that the 
corporation did not consider that it mad 
any difference whether such test was con 
ducted by day or night, the 
be adopted, particularly in the case of the 
two items referred to, being identical in 
the case of day or night 

I have no hesitation in the light of all 
the evidence put before me in concluding 
that it does make of difference 
whether a pilot i 
engined aircraft with one engine inoperative 
night The veiwht of the 
show onclusively that it is on 
dificult at night and I do 
pilot would 


proc dure to 


i good al il 
required to land a twin 


by day or by 
evidence 
the whole mor 
not suppose that am 
make his first landing with one 
operative at night at a time 
craft was fully loaded and carrying passen 


gcrs. 


History of Checks 


According to 
carned out “the six monthly check 
following dates 
@ On July 15, 1955, when he was checked 
by Capt. Bnght—this test unmediately pr 
ceding his promotion. by the company to 


cngyine in 


vhen his air 


evidence, Capt. Jones 


on the 


captain 
@ On Jan. 16-17, 1956, when checked by 
Capt W atkins 
@ On July 18, 1956, when checked by (¢ apt 
Sauvage 
@ On Dec. 4, 1956, when che 
Davis 
@QOn March 18, 1957, when checked by 
Capt. Storm Clarke 
It is necessary to comment on each of 
these tests 
Ihe form as completed by Capt. Bright 
indicates that Capt. Jones had satisfactorily 
completed all the maneuvers involved. 
night’ im regard to 


ked by Capt 


chiunated the word 
Items 2 and 3 
( ipt W atkins, the 


told me that this test wa 


company's pilot, 
carned out with 


a vicw to testing Capt 
and fitness for promotion to captain. Since, 
as | have said, the form requires a landing 
made with one cngin imoperatn | wa 
surprised to find that on July 15 19 


] 
the Viking used made a flight from Black 


ushe to Turnhouse (-dinburgh) and back 
ind that pa ACT immed m both 
directions, although on the flight north ther 
only two, both 
I Aviation Ltd 

It is fair to Capt 
his recollection of 
naturally omewhat vague did, how 

that since Capt. Jon vas only 
officer the test ,a not ich a 


Deng 


ot 


Bright to record that 


the fleght wa not un 


cver, 
a first 
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gruciing test as for a iptam and that the 
landing would have been eff 
engine throttled back to simulate a one 
engined landing and that it was the pra 
tice at that time to conduct the test even 
if carrying passengers. So far as the simu 
lated engine Capt 
Bright explained that he would, after reach 
height, have 
duced power on one cngine so as to Ww 
the pilot's reaction and whether he ap 
plied the necessary correction to hold th 
urcraft straight and level and then would 
have required him te through thr 
feathering drill without actually feathering 
the engine 

If the test was carried out as Capt. Bright 
described, it can have had only a very lim 
ited value and certainly would not justify 
its being treated as a promotion test from 
first officer to iptain. Obviously a ri 


ted with one 


failure was con rned 


axdually 1 


ing a verv safe 


test including 1 true landin noone en 
gin vould not be ried t with pa 
cngers on be ard in the our of a normal 


flight The fact that the hic pilot of thi 
to have thought that the 


ompany appear 
very. limited test ried ut im fact had 
been of an entirely different nature ser 
to illustrate the attitud idopted toward 
these tests at this time 

On Jan. 16-17, 1956, the Viking aucraft 
m which ¢ ipt Jones was tested | Capt 
Watkin who i th ) t ba 


\viation Ltd flew from Blackbushe te 
Idris via Nice and from Idris to Blackbushy 
and Marngnam 


Vid 


It is to be observed that on the fornn 
ompleted by Capt. Watkins, Item mid 
+, the latter bemg maneuvers used 
normal flight with one engin woperat 
vere not ompleted md he him fa d 


that a test which had not imcluded Item 
‘as nota proper test 
This test was 


made at Blackbushe b 


( apt Sauvage on a pe ial flight following 
i munor accident in the course of a land 
ing made by ¢ ipt Jone He told me. and 
I accept, that ¢ apt. Jones in the cours 
of thi special flight made by day landed 
1 Viking on one engine perfect! itisfa 


Tite it th 
the normal test i 
Alth i th i 
pict d im regard to t 
I rd ud 


that, th 
( i W itks if 


treat it as a Satistactors 


Ih 
factor Iten 
The amcraft was on 
flving trom Black hi 


inne on ft 


ourse rendered it imy 


ngle engined 
Thi the most 1 
ipt Storm 


that it was properly 


t In 
the follow ng 


j 
nonthly 


itistact 
thi ui of h 
Aviation Ltd Capt 
ured to land an a 

did h 
Capt. Sa i 


did not amount 
itisfy the regulation 


matter having 


wt 


it might i 
i landing on it 
da vith 
| mad tl 

March 

mdin tt 
S ta i 
ine ved 
Capt hit 


th toms of 


ompetently 


bot 
if | i! 
pt 
n di th 
dt 
th 
ipt la 
if 
t completed 
da i 
lif 
il 
t ‘a d 
am sat | 


carried out the 


il Bla 

th Hect ! 

mating and m 
iptamn 

dence tha " 


ij hed that th 


itisftactor ti 


that kagle Avia 


Khrushchev and Guests Inspect II-18 


43 


Sergei Hyushin describes the 11-15 Moscow he designed (AW Oct. 7, p 


to Soviet leader 


Nikita S. Khruschchev (right), other Soviet and forcign officials who viewed new transports 


; 
th 
‘ il Might 
hortlhy after mid da 
| 
It as desirable to sum u 
th wt th 
t rat tests and 
} lil 
| 
ovinent 
( ipt in} 
He may hay rack 
Capt Bight on | 
the other six-month t 
thease out 
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Bright can have been a proper test 
am satisfied that the group rating test 
that this captain conducted in July, 1955, 
under Capt, Bright did not comply with 
the regulations and I am not satished that 
it comprised a landing engine 
nope rative m night conditions 

I thought it right in the light of the 
facts disclosed to hear the evidence of Mr 
Chouffot as to the supervision he exercises 
over the records of operators. So far as the 
group rating test is concerned, the test 
strictly a personal matter between the c: 
tain, the examiner and the MICA and 
form or copy of the form submitted is 
tained by the company whose pilot 1s 
plying for the type addition to his licens: 
There is accordingly no record for Mr 
Chouffot to inspect 

Again, the instrument rating 
test is primarily a matter between the pilot 
his examiner and the MTCA 

In the case of the six-monthly test, how 
ever, this is essentially the responsibility of 
the operator and Mr. Chouffot told me that 
in the course of his visits, which he stated 
that he normally made every six months, 
he makes a spot check by naming two or 
three pilots and then asking for their re« 
ords He had not found any significant 
fault in the case of those he had exam 
ined in the offices of Fagle Aviation Ltd 
but had not seen those of Capt. Jones. Ee 
agreed that if he had seen a form on which 
Item 2 had not been completed he would 
have regarded that as a significant fault 
It must be understood that‘ Mr. Chouffot 
covers a large area including a number of 
operators and cannot check everything. It 


with one 


renewal 


so happened that in the case of Eagle Avia 
tion Ltd. Mr. Chouffot, when asked as to 
his last visit, informed me that it was in 
February, 1957, his previous visiting having 
taken place exactly 12 months before 

I have considered whether any 
is to be attributed to the deficiencies r 
ferred to in the tests carried out by Capt 
Jones in connection with the circumstance: 
of this accident and in particular the fact that 
he had had no recent experience of making 
a night landing with one engim inoperative 
I have to the conclusion that I would 
not be justified in doing so Capt Jones 
was a very experienced pilot, particularly 
in Viking aircraft, and very experienced in 
making night landings in normal circum 
stances. The fact that he may in the cour 
of tests many before have fallen 
below standard is common in the experi 
ence of any pilot and must be viewed im 
and against thgsbackground of 
general experience and” efficiency He 
was described to me by Capt. Sauvage, 
who proved a good witness, as a very thor- 
ough — in his application to his duties 
—a deliberate sort of man who kept him- 
self rather aloof from others and generally 
did a very good job on the ground as well 
as in the air—a very reliable man 

I think I am accordingly justified in re 
garding the matters disclosed in regard to 
the various tests as matters upon which I 
should consider recommendations rather 
than as having any connection 
with the circumstances of this particular 
accident 

My answers to the questions asked by 
Her Majesty’s Attorney-General are: 


weight 


come 


months 


necessary 


Engineers: 

MAKE 

AVIATION HISTORY 
AT RYAN 


THE NEW X-13 VERTIJET is another example 
of the technical break-throughs Ryan is 
achieving in aviation. You'll find the same 
high level of advanced engineering in every 
phase of Ryan's work: 

e VTOL aircraft (jet and turboprop) 

Automatic Navigation 

Missile Guidance 

Rocket Combustion 

e Jet Engine Metallurgy 

Drone-Missile Design 
Ryan is the right size for you: big enough 
for complete responsibility on challenging 


projects 


. small enough so you won't get 


lost in the shuffle. And Ryan is located in 
clear-sky San Diego, world-famous for 
beaches and casual living 


For complete details, write to JAMES KERNS 


RYAN 


2740 Harbor Drive, San Diego 12, California 


AERONAUTICAL 
COMPANY 


— 


valid certificate of air 
of mainte 


@ Did aircraft hay: 
worthiness and current certificat 


nance at time of accident? 

Yes 

@ Was crew properly licensed and ad 
quately experienced for proposed flight? 
Yes 

@ Was aircraft loaded and trimmed within 
specified limits set out in certificate of 
airworthiness? 
Yes 

@ Had aircraft 
ance with approved maintenance 
Yes 

@ What was cause of accident? 
Failure of Capt. Jones to maintain height 
and a safe flying speed when approaching t 
land on one engine after failure (or sus 
pected failure) of port engine duc 
cause which cannot be ascertained 
@ Was loss of aircraft caused or contributed 
to by wrongful act or default of any person 
or party? 

No. I think error made by Capt. Jones was 
error of skill and judgment 


been maintained in accord 
schedule? 


to some 


Commissioner's Recommendations 


The defects in regard to the various tests 
to which Capt. Jones was put clearly requir 
consideration with a view to unprovement 
and to insuring that the regulations ar 
properly complied with 

Various suggestions were made by counsc! 
with particular reference to the captain’: 
six-monthly checks. It was suggested that 
any application for renewal of the pilot 
license should be accompanied by 
form of record of the completion of the 
six-emonthly check, also that not all test 
or checks should be carried out under ex 
amination by a captain in the same compan, 
as the pilot and that the MTCA should lay 
down in detail the precise nature of the test 
required to comply with Regulation 44 and 
should insist that testing at night is im 
cluded. It was also proposed that the 
MTCA should inspect the records of all pi 
lots at regular intervals and that regulation 
should forbid the tests m 
the course of passenger flights 

lo these suggestions counsel for th 
NITCA raised various objections. It wa 
said that the efficient conduct of operating 


companies was best left to themselves sub 


sonic 


carrying out of 


ject to gentle prodding from time to time 
toward a higher standard from liaison off 
cials such as Mr. Chouffot. It was pointed 
out that more regulations and more form 
while they may 
to file, administer and enforce 
essarily lead to greater efhiciency. | mphasi 
was placed on the fact that it is in the 
interests of operating themselve 
regulations and maintain the 


require more civil servant 


do not ne 


to observe the 
highest standards of efficiency 
While I hesitate to 
any action would more in 
spectors, of forms, I help 
thinking that the argument that everything 
should be left to the 
timustic The fact 
accident 34 people were 
may have had nothing to do 
dent, it remains true that th 
carned out properly the test required to fit 
him to fly this aircraft 
last two vears landed 
with one 


would recommend 


which involve 
more cannot 
operator 1s too op 
that in th 
killed While it 
with the acci 
pilot had not 


remain 


had not at any rate 
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urcraft 


night the very 


inoperative “at 


vhich he wa 


mancuver 
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q ured te perform on this occasion with a 
full load of passenger Further, the van 
ou ix-monthly heck vhich h hould 
have undergone and which should have im 


luded landing with one engine moperative 
had not in three cases out of five 
in fact. It is also doubtful to 


he had been properly practised in 


been don 
vhat extent 
mistru 


ment flying 


Test Suggestions 


It may be helpful if, without making any 


more detailed recommendation, I make a 
fow suggestions for consideration im regard 
to the three type of test 


Group rating is an important 
test because depending on its result the pilot 
or candidate for qualification may or may 
not become heensed to fly a th pe of aircraft 


\t present the is examined by any 


candidate 


pilot who has himself the qualification for 
which the mididate applying mid the 
only parties involved are the MPPCA and 
the examming and candidate pilot On 


ompletion of the test the form (¢ 4. 528 
is transmitted to the Ministry 
for providing the aircraft for the test 


mid 


and 


perhap paying for the fuel consumed, the 
operating company which employs the ex 


unining and/or candidate pilots is not di 
rectly concerned 

Unless the Ministry, through its officials 
15 to conduct the test or those pilots allowed 
to conduct it are to be selected by the 
Ministry, the responsibility must be placed 
upon the operating Ju t as cer 
ompanics are authorized to 


OM panic 


tain Operating 


carry out instrument rating tests through 
approved pilots, so I suggest they should 


carry out this test, the pi 
sclect to examine being 
Ministry for the purpos 
placed on the 


be authorized to 
lots they 
approved by thi 
If this responsibility 


whom 


wer 
serious departure from 


operators and if any 
visited by withdrawal 


the regulations wa 
from the operating 
fication, I cannot help thinking that 


company of it quali 


much higher tandard would be enforced 
by the companies im question since removal 
of the quali ition would imvolve serious 


practical disadvantages 
So far as the form 
is far from clear. It 


used us concerned, it 


hould spe ify im terms 


the number of takeoffs and landings in 
volved and require the tin of each 
vhether by day or by might. to be tated 


@ Instrument rating renewal test—We sug 
gest that taken to msure that Part 

of the test 1 arricd out im the 
cours of a 
@ Six-monthly 
landing 


tep he 
only 

ial flight 
check—Again msofar as thi 
vith 


hould be 


involves one cngiie 


tive, msistence 


placed upon it 


being conducted on a special flight 


I see no need for the MICA to lay 
down the matters which ought to be com 
prised in the test; these are of vell 
Known to operator and in be hecked b 


i¢ Ministry's liaison officer Iam, however 
trongly of opimion that at least every other 


test oO ight to mclude a landmg with on 
engine moperati at meght. It is desirable 
that the checking by the Ministr haison 
officer of the rm ords of the c test hould 
be facilitated by the operating compan 


houftot 


two or 


vhich Mr. ¢ 


relation 


ent system b 
the forms m 


The ptr 
ill for 
three pilot d i 


vot check may mean that 


the records of some pilots are never 


it all and the unsatisfactory character of 


1957 


AVIATION WEEK, December 23, 


me of the tests ta tected 
It would not be difficult, | weest, to imrsest. 
that cach operatmg company sli ild pr 


vide a statement of the test as lad down 


ind maintain m tabular form a record of 
the test i omplet d by wh pilot Ih 
vould enable the haison officer to observe 
it a glance the broad position mid he 
ould then, if he thought ne ul end for 
the more detailed records of individual test 
Alternatively, operating compan ould 


he required to provide tticate as to 


the arrving out of the test onfirming 
that all pilots had been tested m accordan 
vith the regulation my ns bemg 
tated I should think that most of thes 
matters would not require further forms of 
regulations but could be dealt ith by let 
ters of request from the NMiuonuestry to the 
operating pales Non vould com to 
involve much, if anv, additional labor or 
time m the Ministry md I that a 
procedur shich would require operating 
companies to keep a cl on these test 
md insure their proper conduct would be 
velcomed by wiwst ompant mid certamly 
operating trooping ontract 


no Company 


would be hkely to withhold it ooperation 

Finally I should refer t point vhich 
arises from 2d Lt. Taylor's evidence. He 
tates: “No instruction vere given on 
cemimg emergency exits, location of 


manipulation by any member of the crew.’ 
I should at once mak t lear that the 
ibove sentence 1s not to be regarded ms any 
criticism of Eagle Aviation Lid. since there 
i no Obligation to give such mstruction 
Mv assessor however, mform me that it 1 
the practice of some airlines to do so either 
verbally or by means of a safety mstruction 
pamphilet Lt is to be observed that m thi 
can Lt lavlor had noticed that the 
vindow exit next to him was labeled “hianer 
cncy Exit—Push” and had done so and wa 


followed by a few other passenger It wa 
matter for speculation whether, if 

thon had been piven ne of th ther 
passengers mught have acted thi 
wal I can onl uggcst that the question 
ot whether mstruction hould be given and 


der 


if so, in What form, 1 deserving of 


ition | 


Coast Guard Favors 
Ditched Plane Signal 


Honolulu—All overseas aircraft should 
cequippe d with automatic radio emer 
gon inal device wcording to ¢ ipt 
D. B. MacDiarmid, chief of operation 
l4th Coast Guard Hh idquartet 

Recent 


American 


here 
operation for Pan 


AW No 14 


earch 
lost clipper 


p. 41), MacDiarmid said, might have 
been aided b uch a device which 
would have sounded a signal as soon a 
the plane wings were mundated 

Ihe Coast Guard officer said a suit 
able device 3 ivatlable voigh ibout 
lb. and costs about $500 He described 
it a i transistor powered mall radio 


installed in the 
with oluble plug 


ving and held im place 
vhich melt when the 


ving gocs into the water Then the 
radio floats to the surface, raises an an 
tenna and cmits it ignal 


Bolt Fouled Aileron. 


Caused Viscount Crash 


itt 


London 


't 


C4 


whi 
Manche 


ting 


fractured 


thre 


iy 


lo 


( 


th 


the 

i 
toy 


farlure 


Nletal 


number 


bolt broke 


it 


ter 
ind 
thi 


ked 


ik ron 


tionabl 

cause that 
bolt, and 
would have 


futiguc 


holt 


urtace 


lig 


fairly 


to the 


fatigue 
bolt 


After 


raft 


cight hundred bolt 


mit 


f 


wy 


thr 


if 


villain of the 
thre 


vou 


AW Noor 


flap 


uth 


intl 


tha 


i 


if 


th 
that 


har 


will 


imitiated 


lie wed 


if 


thy 
bottom 


nor 


“ 


pel 


tigi 


hiding 


id 


ty 


t 
| 


hit 


heen 


cna 
king 
that 
that thes 
of tati 
fitted 


rt 


ned 
ixteenth 


ment 


held th 


of 


bottom pu 
of 


clerated 


yoke 
Vi 


pore 


ount 
cnt 


th 
thre 


bedded 
hat 


md 


it 

iting 
cident 
if flap 
removed and repla ‘ 


from Vi 


niall but 


it 
bolt 


futig 


Airwa 


that 


of 


th 


iti 


\ 


ip \\ hie 


pilot 


xt 


itishied 
what 


uby 
hikel 
fact 


V isce 


the 
ot 


centh 
had 
well 
pokesman told the court 
doubt 


nd 
flath 


bolt 


| 


he reported 


When 


ane 


th 


thi 


but at 


fittin 


hod 


) 


count fl ip 


the flap unit 


i 
i 
| 
ent 


7 
|| Aap Ope tin mecl i 
persons lost ther | it 
Airport last Mar. 14 
occurred in the bottom fit 
Th ool unable 
the 
bolt, be 
have no 
it; 
wi ganst 
pressed 
loa fo occu 
tt 
| (hey 
( 
ks bolt 
hain to operate the 
— replacing th 
tof 
tion that th 
iti dification mi 
om resulted in a om 
thre 
id 
Mc engineer of Brituh | | 
go: Ivan M t t 
inquiry acraft which 
vas one nacl 
d been mitribut fact 
95 


A MESSAGE TO AMERICAN 


Pay Of College Teachers... 


INDUSTRY *® ONE OF A SPECIAL SERIES 


Where The Russians Are The Capitalists 


This editorial deals with a simple question about 
college faculty salaries: Which country pays its 
teachers better, Russia or the United States? It’s 
a good question, with a sadly embarrassing answer. 


That American college and university teachers 
are underpaid is not a novel observation, But what 
has happened to the economic status of their pro- 
fession can be put in more candid terms. As far as 
financial incentives are concerned, we have vir- 
tually socialized the academic profession. Teach- 
ing has become such a poorly paid career, with so 
little prospect of material reward for outstanding 
performance, that it simply does not attract enough 
highly qualified young men and women. 


Ironically, the Soviet Union has deliberately 
and successfully used capitalist incentives to 
improve its educational system. Although the 
Russians show an utter disregard of civil liberties, 
they pay their teachers well and confer on them 
all the prestige and privileges the Soviet society 
can offer. Russian professors, together with party 
officials and scientists, have become the privileged 
upper class of a supposedly classless society. 


Incentives To Be A Teacher 


To be a college teacher requires high intellectual 
competence and long, sometimes costly, formal 
training. Aside from the appeal of academic life, 
what incentive does college teaching offer bright 
young men and women? 


In the U. S., the average faculty salary is little 
more than the average income of industrial 
workers. According to the National Education 
Association, the average faculty salary is about 
$5,240. College instructors receive $4,100, associ- 
ate professors $5,730 and full professors $7,100. 


The average income of U. S. factory workers in 
1956 was $4,580. 


Actually, workers in many industries — steel, 
automobile and petroleum, for example—earn more 
on the average than college teachers. And skilled 
workers often earn more than full professors at 
some of our colleges and universities. 


In Russia, on the other hand, the young So- 
viet graduate can see that it pays — and pays 
very well — to choose teaching as a career. The 
head of a department in a Russian university can 
command a salary of about 6,000 rubles a month." 
This is about eight times the income of the average 
Russian worker, who earns 750 rubles a month. 


The Russian professor comes off very well in 
terms of what his income will buy. It has been es- 
timated that, based on Soviet consumption pat- 
terns, 6,000 rubles a month is worth about $7,200 
a year — or higher than the average professor’s 
salary in the U. S. Of course, it is difficult to com- 
pare living standards in two countries as different 
as the U. S. and Russia. But particularly in the 
field of science — where the salaries can run to 
15,000 or more rubles a month — it is clear that 
the Soviet professor enjoys a higher real income 
than that offered his American counterpart by a 
much more prosperous economy. 


Incentives To Be A GOOD Teacher 


Russia also offers much higher premiums 
than the U. S. to those who attain distinction 
in teaching. Teachers at the university level earn 
significantly more than teachers in high schools, 
and university instructors can look forward to a 
sharply progressive rise in earning power as they 


* Soviet Education for Science and Technology by Alexander 
Korol of the M.I.T. Center for International Studies. 


a 
| 


How Faculty Salaries Compare 
With Industrial Wages 
(Worker's Wage In Each Country = 100) 
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IN THE U.S. IN RUSSIA 
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advance to higher positions. The spread between 
the income of a full professor and the lowest aca- 
demic position is greater than fifteen to one. In 
addition, full professors can earn a healthy bonus 
if they are elected to membership in the Russian 
Academy of Sciences. 


In the U. 


average earn less than twice as much as beginning 


S., by contrast, full professors on the 


instructors. And many college professors earn less 
than public school teachers in large cities. Even 
a full professor’s pay does not compare with earn- 
ings in other professions or in positions in industry 
requiring similar training. The point was well sum- 
marized in a recent speech by Marion B. Folsom, 
Secretary of Health, Education and Welfare: “It is 
nothing short of a national disgrace that we are 
discouraging people who want to teach by offering 
salaries that are far below the levels justified by 
their training and far below the levels which others 
are willing to pay.” 


Our colleges and universities, as well as our 
teachers, find themselves in a serious predicament. 
Faced with a shortage of both funds and teachers, 
they cannot reward distinguished performances. 
Limited resources for salary increases have gone 
predominantly to the lower ranks, so that an ade- 
quate number of teachers could be retained. Mean- 
while, potentially fine teachers are being siphoned 
off into better paid occupations. 


The shabby treatment of our teachers threat- 
ens to undermine, not only our educational 


*-WORKER'S WAGE 


standards, but our free enterprise system itself, 
There is the recent example of a liberal arts college 
which discovered that five of its graduating seniors 
were being offered starting salaries higher than 
those paid any of their professors. It would be sur 
prising if exper ences like this did not plac 
strain on the enthusiasm with which these pro 
fessors deal with some key aspects of American 


capitalism. 


Also important is the role education is playing 
The Rus 


sians have made great strides in raising the quality 


in the cold war with the Soviet Union 
of their education particularly in science and 
engineering. Both the number and the technical 
calibre of their graduates are impressive, as recent 
Soviet achievements testify. These successes owe 
much to the generous economic treatment the Rus 


sians have given their teaching profession. 


A Standard For Faculty Pay 


Earlier editorials in this series have outlined 
various ways American business can help relieve 
the financial plight of our colleges and universities 
They have suggested that private contributions to 
higher education should average at least $400 mil 
lion a year over the next ten years if faculty salaries 
are to be raised to adequate levels and our colleges 


are to be able to meet increasing operating costs, 


Another standard for raising faculty salaries pro 
posed by an American businessman is this: “When 
a teacher's income gets up to a point where you 
will suggest to your boy that he ought to give some 
thought to teaching as a profession, then we may 


be approaching the right figure.” 


Russia clearly has set her teaching salaries 
well above the “right” figure. We are nowhere 
near it. What this adds up to is that the Com- 
munists — not we — have become the shrewd 
capitalists in the vital field of education. 


This message is one of a series prepared by the 
VcGraw-Hill Department of Economics to help 
increase public knou ledge and under standing 
Per 
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of important nation-wide developments 
mission is freely extended to 
groups or individuals lo quote or reprint all 


or parts of the text. 
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Sales Engineering Organization 
Seeks Additional Manufacturer 


Manutlacturers desiring intelligent sales 
representation are requested 
to write th aggressive, experienced and 


technically competent sales organization. 
Principals havdé ten years successful sales 
record to aircraft, missile, ground support 
and electronics industries and government. 
Cover area east of Minneapolis Ft. Worth 
line. Offices in Central Ohio and Mary 
lan@. Reqular coverage Prime Contractors, 
Wright Field, Washington, D. C. and major 
sub contractors, at engineering and pro 
curement level. 
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SALES REPRESENTATIVE WANTED 
Aircraft Parts Co., AN & MS Hardware 6 
Fittings; also complete line of other classes 
of Aircraft parts. Must have experience 
and contacts. Submit complete sales back. 
qround by phone or letter stating area 
preterred. 

COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd, Culver City, California 


What is 
your problem? 


Competent men for your 
staff? ... employment? . . 
or are you looking for—or 
offering — a business oppor- 
tunity of special interest to 
readers of this publication? 
You can get their attention 

at small cost—through an 
advertisement in the Employ- 


ment Section of AVIATION 


WEEK. 
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SAN FRANCISCO 


POSITIONS VACANT 
Assistant Airport Director—General Mitchell 


Air Field 87392 to $8801 per annum. Colg 
major in bua ad, econ, transportn 
desirable. 3 yrs reaponsible exper in 
airport admin or met Exam open to citizens 
of U.S 21 & under annuity & 
pension system ine! security Apply 
hefore 4 PM Jan 1958 Milwaukee 
County Civil Service Commission, Room 206, 
Courthouse, Milwaukee 83, Wisconsin 
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Sales Engineer—Graduate Mechanical Engi- 
with electro-mechanical background to 
Worth-Dallas office in air- 
field for West Coast corpo- 
resume to P-6851 Aviation 


craft and missile 
ration. Send 
Week. 


Sales Engineer—Graduate Mechanical Engi- 
neer with gyroscope background to travel out 
of New York office in aircraft and missile field 
for West Coast corporation, Send resume to 
P-6559, Aviation Week. 


SELLING OPPORTUNITY OFFERED 


Sales representative wanted ‘te represent 
reliable sub-contract vendor that can pro- 
duce electrical and mechanical assemblies 
prototype and producion on commission 
main Sabre Electronics 5000 W i7th 
Street, Lyons, Illinois. Phone Blshop 2-2996 


or Lyons 53-0104 


POSITIONS WANTED 
Pilot——10,000 hours. ATR DC-3, C-46, Dove. 


Extensive airline experience. College gradu- 
ate, single, 38. J. T. Inskeep. Rearing Gap. 
Tel. 9211 

aviator, insurance 
to work in avia- 
Resume on request. 


38, ex-Naval 
desires opportunity 
or allied industry 
6420, Aviation Week 


Lawyer, 
broker 
tion 
rw 


Pilot——2000 hours—triple rated. BS degree 


Rus Adm. Age 34, desire executive flying and 
opportunity to assist in administrative func- 
tions. Present position multi jet pilot. PW- 
6850, Aviation Week 


Maintenance sixteen years experi- 
ence mostly air E Desires position as 
supervisor or technical representative. PW- 
6555, Aviation Week 


FOR SALE 
Helicopter ter Parts Bell 47 a si Sikorsky, New 
condition. 40% off list. Stinson Field Air 
craft, Box 1738, San Antonio 6, Texas. 


For Sale—DeHavilland Dove—nine (9) pas- 


| senger airline seating all weather radio—— 
surface and prop de-icing—low time Mk 2 
engines 16,500. Or will trade on good all 
weather h D-18 plus cash, FS-6872, 


Aviation Week, 


| For Sale or Lease——Sikorsky $-S558 Helicop- 
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ATLANTA, 3 
1301 Rhodes-Haverty Bldg. 
JAckson 3-6951 
M. MILLER 
BOSTON, 
350 Park Square 
HUbbard 2-7160 
J. WARTH 
CHICAGO, 
520 No. Michigan Ave. 
MOhawk 4-5800 
W. HIGGENS 
CINCINNATI, 37 
2005 Seymour Ave. 
ELmhurst 1-4150 
F. ROBERTS 
CLEVELAND, 15 
1510 Hanna Bldg. 
SUperior 1-7000 
W. SULLIVAN 
DALLAS, 2 
1712 Commerce 
Bidg. 


St., Vaughn 


Riverside 7-5117 
G. MILLER 
DETROIT, 26 
856 Penobscot Bidg. 
WOodward 2-1793 
J. GRANT 
LOS ANGELES, 17 
1125 W. 6 St. 


MAdison 6-935] 
G. FRUHLING 
D. McMILLAN 


NEW YORK, 36 
500 Fifth Ave. 
OXford 3-5959 
R. OBENOUR 
D. COSTER 
R. LAWLESS 
PHILADELPHIA, 3 
17th & Sansom St. 


Rittenhouse 6-0670 
H. BOZARTH 
R. EDSALL 


ST. LOUIS, 8 
3615 Olive St. 
JEfferson 5-4867 
F. HOLLAND 
SAN FRANCISCO, 4 
68 Post St. 


DOuglas 2-4600 
W. WOOLSTON 
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EMPLOYMENT OPPORTUNITIES 


for minds with 20-20 vision 


fp ABILITY to see clearly with the mind’s eye is char- 
acteristic of most good engineers. Nowhere is it more 
highly prized than here at Goodyear Aircraft. 

Our creative engineers are men of talent and training, 
of course. But beyond that, they are men gifted with an 
uncanny capacity to look ahead, think ahead and above 
all, see ahead. 

Their materials are the progress of the past. Their 
genius is the promise of the future. 

To fulfill that promise, our engineers have at their dis- 
posal the most modern facilities, including one of the 
largest computer laboratories in the world. They have 
unlimited opportunities in the field of their choice — 
whether it be airships, missiles, electronic guidance 
equipment, structures — or countless other challenging 
activities. 

There are no limits, either, on individual thought, no 
barrier to the flow of inspiration. 

If you have faith in your ideas and confidence in your 
ability to make them work, a rewarding career can be 
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yours at Goodyear Aircraft. Our continued growth and 
diversification have required expansion of our engi- 
neering staffs in all specialties at both Akron, Ohio, and 


Litchfield Park, Arizona. 

You'll find salaries and benefits agreeable. If you wish 
to continue your academic studies, company paid tui- 
tion courses leading to advanced degrees are available 
at nearby colleges. 

For further information on your career opportunities 
at Goodyear Aircraft, write: Mr. C. G. Jones, Personnel 
Dept., Goodyear Aircraft Corporation, Akron 15, Ohio. 


Theyre doing big things at » j 
GOODZYEAR 
AIRCRAFT 


The Team To Team With in Aeronautics 


— ia 
i 
/ 
\ 
\ 
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SEARCHLIGHT SECTION 


LODESTARS 


1620-56 or G205A Engines (NTSO) 4,000 
hour airframe inspection completed—no 
interior--no radio--standard panel. Ex- 
cellent for conversion. Choice of three. 
$50,000 to $70,000. F.A.F., Minneapolis. 


B-26 


New airworthiness certificate 6/1/57. Less 
than 100 hours on R.2800-75 engines. 1275 
alions of tuel--2 ARC 15D receivers—2 


89B receivers—-1 Collins 17L-1 Collins 
51V.1-P.11 Isolation lamp! Bendix in 
terphone amplifier—2 Bendix 


Sperry A-12 auto-pilot. Dual instrumenta 
tion —Dual RMI plus cruise. Avail 
able 2/1/58--$150,000.00 F.A.F., Minne 
apolis. 


AERO COMMANDER 560 


LIKE NEW.-325 Hrs on factory overhauled 
engines prop & accessories, tresh 100 hour 
Dual panel, dual ARC 
omni, ADF.Marker Receiver, Dual VHF 
trans., new paint Blue White-——Excellent 
clean 


just completed. 


AERO COMMANDER 520 


Available 12/1/57. Maintained and flown 
by professional pilot from large midwest 
company. All records available tor in 
spection ADF..2 VHF transmitter and 
receiver marker beacon —Safe flight sys 
tem L-2 auto pilot—Lycoming overhauled 
engines? Place--Available 12/15/57 
.A.F., Minneapolis. 


CESSNA 182 


1956-328 Hours total time, new 100 hour 
inspection just finished. Full panel, Mark 
Il omniqator, F.A.F. Minneapolis. Imme 
diate Delivery. 


Please contact-—Sales Department 


MINNESOTA AIRMOTIVE, INC. 
PA 1-3351 
Wold Chamberlain Field 
Minneapolis, Minnesota 


1307 CUSTOM APACHE 


350 hrs. total time, Stewart- 
Warner gas heater, CO, gear 
extender, Dual generators, 
Anti-collision light, Auxiliary 
electric fuel pumps, Auxiliary 
gas tanks, Lear ADF-12, Lear 
LTRA-6 OMNI (Transceiver), 
L/F Receiver, Narco simplexer. 
Relicensed Nov. 30, ‘57. All 
bulletins complied with. Com- 
pany owned, A-1 condition. 
Make offer. 


Box 2047, Dearborn, Michigan 


AIRLINE DC-3 
CARGO C-47 


EXECUTIVE 

LODESTAR 
and VENTURA 
BEECHCRAFT 
C185—D185—E185 


DEAL DIRECTLY 
WITH OWNERS 


We are owners of 
SIKORSKY 5-5! all these and inter- 
ested in the purchase, 


sale, lease, and trad- 
ing of aircraft. Advise 
us of your require- 
ments to receive our 


custom propose! to 


meet your exact acquisition or disposal needs. 


TRADE — AYER COMPANY 
linden, N. J. 
Wabash 5-3000 


Linden Airport 


ACRS 


OVERHAUL EXCHANGE LEASE 
ALL P&W ENGINE MODEL'S 


R965 - 1340 ~ 1830 - 2000 
R2800 & M2 
R2800 C Series 


IMMEDIATE DELIVERY 


The original M1 & M2 as engineered by 
ACES copied by many but never dupli- 
cated by any. CAA approved repair sta- 
tion—powerplant class 2 


Write, Phone or Cable Today 
Soles Manager 


AIR CARRIER ENGINE. SERVICE, INC. 
P.O. Bex 236, Miami 48, Fla 
Tuxedo 7-2666 


agree: 
\ 
Remmert-W 
tine 


FOR SALE 
DC-4E 


Overwater Configuration 
Convertible 
Passenger-Equipped 


Zero-Time Engines and 


Airframe if Desired 


OVERSEAS NATIONAL AIRWAYS 
Box 2396, 

Oakland International Airport, 
California 


Tel: LOckhoven 2-2247 
TWX: OA-432 
ONATAIR, OAKLAND 


Cable 


Immediate Delivery 


We stock, overhaul, and install 


PRATT & WHITNEY WRIGHT 
R1830 R1820 


R985 R1340 R2000 


and ovr most popular DC3 engine 
R18630 SUPER 92 


ENGINE WORKS 


INC. 
Lambert Field Inc. 


St. Lovie, Me. 


Lambert Field 
St. Louis, Me. 
NAVCO PErshing 1-1710 
has in stock 
ARC. Bendix Collins 


Sperry Wilcox 
Executive Aircraft Radio 


C-47 /DC-3 — C-46F 
Sale, trade or lease 
A.D. Notes and fire prevention 
modifications up to date. 
VANCE ROBERTS 


Box 220, Boeing Field Seattle, Wash 
RAinier 7410 


Deal Directly 
with Owner 


HANGARS 


US. Nevy type 
120’ clear spon 
by 200° depth 
Doors 120'«28' 


All Stee! Constructed. Excellent mone- 
tery saving end good delivery 
are considering # construction a 
hangar of this size 


TRADE-AYER COMPANY 
Linden Airport Linden, N. J. 
Wabash 5.3000 


FOR SALE 


Two (2) Super 46 
AEF CONVERSION KIT 
PASSENGER INTERIOR - AIRLINE RADIO 


PRICED RIGHT - MAKE OFFER 


CONTACT OWNERS 


LOS ANGELES AIR SERVICE, INC. 


Municipal Airport, Hawthorne, Calif. 


Oregon 8-396! 


C-47’S FOR SALE DC-3'S 
ALSO 


REPAIR OVERHAUL MODIFICATION 


VOLITAN AVIATION 
Cc 


12820 Pierce St Pacoima, Calif 
Phone EM.9.1283 


IN ALL INTERESTS OF AVIATION 


If You‘re Important, you either read 


AVIATION WEEK 


or you advertise in it, or both. 
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92 is 8 
BUCKETS 
and 
for AGT 
Wo design sad 
VA AS We machine to 
Investment Castings — 
ithaca, new York 


LETTERS 


Best Analysis 


Congratulations on an 
your two-part report on Countermeasure 
(AW Nov. 18, p. 50; Nov. 25, p. 102 As 
an unclassified document, it is the best 
I have seen in a long time 

Dx. Josern 
Technical Director 
Directorate of Communication 

Rome A Development Cente 
(Prior to assuming present post, Dr. Vogel 
man was techmecal director of RADC's 
Intelligence & Electronic Warfare Labora 
tory. —Ed.) 


xccllent job for 


analysi 


Similar Records 


British Orpheus en 
Anderton for 


The article on the 
gine, written by Dave 
Nov. 25 issue (p. 51), is as excellent and 
as it ws thorough. Congratula 

Dave for a superior reporting 


your 


informative 
tions are duc 
job 

We would like to question, however, the 
following paragraph in the article on p 5] 

Bristol's detail design work and the first 
running of the engine are separated in tim 
by less than a year, which must be some 
sort of a record for a contemporary turbo 
jet 

The Westinghouse Aviation Gas Turbine 
Division established a similar (if not better 
mark when the [54 went on test March 17 
1955—just after the engine 
detail design had begun on April 1, 1954 
Rolls Rovee too, we believe performed 
admirably when their RA-14 Avon reached 
test less than a year after detail design began 
We do not question Bristol's fine accom 
We do question any claim to 


months 


plishment 
In the interest of 
thought you would appreciate 
information for future articles of this nature 
Brian Carter, Manager 
Sales Promotion 
Aviation Gas Turbine Division 
Westinghouse Electric Corp 
Kansas City, Mo 


detail, we 
having this 


accurate 


Engineers Upheld 


My experience in aircraft has always been 
7 months with Sth Ai 
Force WAF; two years secretary to engineers 


from the sidelines: | 

Convair, Ft. Worth, six years 
of a man dedicated to safety in aircraft 
May I offer my opinions on the subject of 
the Third Crew Member in the cockpit 
ingument? 

Fhe professional flight engineer does not 
pretend to know the captain's job, Five out 
of six, however, are educated in the aircraft 
from the ground up, both as A&k and pn 
vate flyer. The professional flight engineer 
concentrates upon the safety and perform 
ance of the amcratt 

This concentration has, part, 
responsible for the excellent safety record 
most commercial airlines com 


bec 


enjoved by 
panies today 

\ pilot-engincer tramec 
inasmuch as his pe 


might not take 


the same interest ition 


102 


Aviation Week welcomes the opin- 
ion of its readers on the issues raised 
in the magazine's editorial columns. 
Address letters to the Editor, Aviation 
Week, 330 W. 42nd St... New York 36, 
V. Y. Try to keep letters under 500 
words and give a genuine identification. 
We will not print anonymous letters, 
hut names of writers will be withheld 
on request, 


would only be a stepping stone. Therefore 
what is to keep him from becoming frus 
trated, as time wears on, and very uninter 
ested in the responsibility at the flight en 
gineer's stations? 

Ihe captain, copilot and flight engineer 
have proven their ability to work as a team 
Most pilots have respect for the pro flight 
and know it takes more than aver 
1 trainee to accomplish the 


cnginect 
we interest of 
safety job required 

Why all this pushing on the part of the 
Air Line Pilots Assn. against the professional 
Will it really save a company 
money to do away with the 
flight engineer if they sacrifice 


engineer? 
professional 
safety and 
in turn, passengers? 
A Furcur Wirs 
Kansas City, Mo 


° 
FEIA Membership 
your Nov 1] issile of 
“Airline Ob 
server’ vish to help 
set the Flight 
Engineers’ jurisdictional clection being held 
at United Air Linc 

You stated that the Flight 
International Assn. (AFL-CIO 
represents 648 flight engineers or 
90% of all U.S 
No doubt this was a misprint and should 
2,648. Just Western Au 
Flying Tiger Line and California 
Eastern Aviation: voted to be represented 
by the FEIA. These three 
plus the expansion within the FEIA have 
increased our membership to approximately 
3.000 

| would ind I know 
AviATION Week 
corrected in 


In regard to 
Aviation Week, under the 


(p. 43 I 


record straight regarding the 


E-ngineers 
iffiliate 
about 
engineer crew members 
read recenth 
Lines, 


newcomec;rs 


many more | 


subscribers to would, 


preciate this error being 
later issue of your magazine 
P/E Ray O'Sura 
DENVER, 
(Aviation Weex inadvertently dropped the 
figure “2”—and FEIA membership now 


does approximate 3,000—Ed 


UAI 


Civil Service Critic 


An authoritative 
journal like Aviation Week could perform 
a signal service to our country by investigat 


respected and well-re ud 


ing and exposing the following 

Pre Sputnick press releases from Wash 
ington stated that many thousands of “non 
essential Civil Service personnel with 
Army, Navy, and Air Force to be re 
leased as an economy measure 

In fact—with lashings of additional 
funds at their disposal, Civil Serv 


were 


“crash 


ice mass hirings are now under way, The 
Empire Builders are at work again! 
There is not a single missile and/or sate’- 
lite activity throughout the country, Army 
Navy or Air Force, which is not infested 
with hordes of underworked, overpaid Civil 
engineering and techni 


5 


scientific, 
cal aide” personnel. Their specialty (?) 
paper pushing, writing “classified’” memo 
randums to each other and anyone else they 
can antagonize, msisting on time-wasting 
bureaucratic procedures and, in general, do 
ing a first class job causing serious delays 
on many costly and important projects 
(Hoover Report 1955-56) 

We do not refer to those skilled artisans 
carrying out essential maintenance and con 
struction around the nor to the very 
few top-flight, competent and probably un 
derpaid government personnel 

We would inquire why, at any time, does 
our Administration have working for it thou 
sands of “non-essential” employes? Why 
were these people recruited in the first place 
system was used in select 


Service 


base 


ind what, if any 
ing them? 

It is well known in industry that very 
few applicants who apply for these Civil 
Service “openings would meet the rather 
stringent academic and experience back 
grounds demanded in private industry 

Incidentally, and contrary to the propa 
ganda put out by certain pressure groups 
Civil Service salanes—considering the gen 
cral type of personnel hired—are extremely 
good and, what with seemingly limitless 
“time off” privileges, vacation and sick leave 
and other fringe benefits, are far better than 
those offered im private industry. We refer 
to that group enjoying salaries in the $5,000 
$9,000 per annum group 

“Firming-up” and “concretizing” (Civil 
Service gobbledygook for “‘finally’’), the 
average “scientific, engineering 
and technical aide” personnel presently em 
ployed by Civil Service at most of our mis 
satellite bases never had it so 


so-called 


sile and/or 
good! 

Et. Paso Taxpayer 
P.S. Don’t forget that famous missile, 
“The Civil Servant;”” it won't work and you 
can't fire it. We have thousands of them in 
stock! 


Correct Information 


lo set the record straight, we should like 
to state that in the article, “Pilot's Picture 
Tube Display Test Flown,” by Richard 
Sweene' AW Oct. 21, p 34 DuMont 
Laboratories was incorrectly named as hav 
ing developed the display generator for the 
test bed hardware. The correct information 
is that Kaiser Aircraft & Electronics devel 
oped the display generator and the “mem 
is well as the thin cathode-ray 
components of 


sphere 
tube and 
the system 

Thank you for your cooperation in this 
matter 


other electrons 


R. M. Warr, Ja., Mer 

Kaiser Aircraft & Electronics 
Division of Kaiser Industries Corp 
Palo Alto, Calif 
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SOLVES RELAY ENVIRONMENTAL PROBLEMS 


Unique Balanced-Armature Relays meet all requirements of the most exacting operating 
environments — shock, acceleration, vibration and high temperatures. 


In the Leach Balanced-Armature Relay, shock and vibration forces 
cannot move the relay armature. This eliminates faulty operation of 
contacts during extreme vibration and acceleration. 


These Leach Relays meet or exceed requirements of MIL-R-5757, 
MIL-R-6106, MIL-E-5272. Typical ratings include: vibration, 20 G's to 
500 cps (higher ratings available); shock and acceleration, more than 
50 G's; temperature, —50° to +125; life, 100,000 continuous 
operations minimum at rated load; available 28 vac, 115 vac, 400 


cps operation. 


Leach has gained a unique reputation for creating reliable relays, custom-ta//ored to solve 
specific circuitry problems. Write for your copy of the Leach Balanced-Armature Relay Catalog. 


LEACH CORPORATION / LEACH RELAY DIVISION 


5915 Avalon Boulevard, Los Angeles 3, California e District Offices and Representatives in Principal Cities of U. S. and Canada 


4 | | 
| | | 
| 
AN 
5 


n 


Keeping pace with the development of modern, high 
performance fighter aircraft, Wright Air Development 
Center has created a whole new concept in instru- 
mentation. 


Old fashioned clock-type dials which take time to read 
and interpret, and which waste valuable space, are 
being replaced by what WADC calls “whole panel in 
strumentation."' This concept presents flight infor 
mation in a relatively few, integrated displays indirectly 
usable form, saving time and space. And, it is now 
possible to place command information before the 


SER 


GENERAL 
PLANTS 


The products of 


LIFES AVE Fe 


pilot, showing him what he should be doing and how 
to do it 


Servomechanisms, inc. is proud to cooperate with 
WADC and Air Materiel Command in applying its 
proven design experience tothe development of several 
of the new whole panel instruments One, for example 
provides extremely accurate altitude and rate-of-climb 
information on vertical scales, thereby relating infor 
mation to a common horizontal line—a reference inte 
grated with companion instruments. For additional 
data, write to 


SUBSYSTEMS GROUP 


OFFICES: 12500 Aviation Boulevard, Hawthorne, California 
Westchester, California « Mawthorne, California « Westbury 


L.1.,.N.¥. Garden 


ynada) Limited, Toronto 15, Ontario 
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